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Satellite in Test Stand 




The free world’s fastest bomber, Convair’s B-58, 
has penetration capabilities exceeding any other 
aircraft now in existence. At more than 50,000 feet 
or under 500 feet -it can do whatever the mission 
demands! It is now entering service with the U.S.A.F. 

CONVAIR 


GENERAL DYNAMICS CORPORATION 





NOW 


CONCEPT 

Vickers piston motors — as used in virtually all 
existing commercial and military aircraft — are now 
modified to operate efficiently on propellant-generated 
hot gas, or bleed gas from the main propulsion sys- 
tem. Minimum weight is achieved by mounting the 
hot gas motor "shaft-to-shaft” with a Vickers piston hy- 
draulic pump in a common housing. The motorpump, 
a simple gas generator, hydraulic reservoir, filter, 
and relief valve are integrally mounted to form a com- 
plete Auxiliary Power System in a compact package. 



DEVELOPMENT 

Production line Vickers hydraulic motors have been 
operating on hot gas for over 2 years. Units have run 
on gases as hot as 2300°F without modification. 

The present flight hardware was built and tested 
after an intensive prototype development effort. Test 
program motorpumps have accumulated over 100 
runs each for 1 minute of operation cycle. Since the 
current development program is aimed at meeting 
known APS requirements, no limits have been estab- 
lished on the operating cycle duration for this type 
of equipment. 

CONCLUSIONS 

Performance and reliability goals for this concept 
have been met successfully, A complete hot gas APS 
package in the 2 - 8 horsepower range, shown above, 
is available within 90 days. Customer specifications 
for these and larger systems are invited. Write for 
Bulletin A-5243 


APPLICATIONS 

Because of the increasing scope of APS applica- 
tions, Vickers conducted a series of studies to estab- 
lish criteria for APS selection. Recent study results 
(published in March, 1959) indicate that for short 
duration operation, hot gas motors offer the best 
weight advantage in the 1 to 30 hp range. See curve 

Attractive reliability and early delivery resulting 
from extensive use of proven hardware may extend 
the application of these systems to an even greater 
range of second and third generation missiles and 
spacecraft. Additional advantages include: low speed 
equipment (up to 10,000 rpm), convenient ground 
checkout, growth potential, and no alert time required. 


OPTIMUM WEIGHT NON-PKOPUISIVE POWES SYSTEMS 
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MISSION: MAN IN SPACE 

FILTER APPLICATION: PROTECT HVDRAULIC CONTROLS 
FILTER: PUROLATOR 


A malfunction in the lines of the hydraulic and 
pneumatic controls of the X-15 could send it off its 
programmed trajectory— alter the angle of re-entry- 
cause deviation from the ballistic arc. 

So North American Aviation engineers took advan- 
tage of Purolator’s know-how and assistance. The ulti- 
mate result is that new and unique designs to meet the 
wide range of operating temperatures, high capacity 
requirements and exacting space and weight restrictions 
are being supplied. 


The filters designed for the X-15 are just one example 
of the kind of imaginative engineering that’s a specialty 
at Purolator. Purolator engineers have developed filters, 
in every known medium, to handle temperatures from 
— 420°F to 1,200°F —pressures from 0.000 to 6,000 psi — 
flow rates from a few drops to thousands of gallons per 
minute— filtration from submicronic to 700 microns. 

These same engineers are ready to work on you. 
problem. A phone call, or a descriptive letter with blue- 
prints will receive their prompt attention. 


For Every Known 


PUR O LATO R 


AVIATION CALENDAR 


Feb. 16-17-Third annual National Missile/ 
Space Conference and Dr. Robert FI. 
Goddard Memorial Dinner, Sheraton Park 
Hotel, Washington, D. C. 

Feb. 16-18— First National Symposium on 
Nondestructive Testing of Aircraft and 
Missile Components. Hilton Hotel, San 
Antonio, Tex. Sponsors: Southwest Sec- 
tion, Society for Nondestructive Testing; 
Southwest Research Institute. 

Feb. 18-19— Symposium on Engineering As- 
poets of Magnetohydrodynamics, Univer- 
sity of Pennsylvania, Philadelphia. Pa. 
Sponsor: American Institute of Electrical 
Engineers’ Basic Sciences Committee. 

Feb. 25-26— Seventh Scintillation Counter 
Symposium. Hotel Shoreham, Washing- 
ton, D. C. Sponsors: American Institute 
of Electrical Engineers; Atomic Energy 
Commission; Institute of Radio Engi- 
neers; National Bureau of Standards. 

Mar. 7-8— Fifth Annual Business Aircraft 
Safety Seminar, Dearborn Inn. Dearborn, 
Sponsor: Flight Safety Foundation. 

Mar. 9*10— Symposium on "Processing Ma- 
terials for Re-Entry Structures." Miami 
Hotel, Dayton, Ohio. Sponsor: Midwest 
Chapter. Society of Aircraft Material & 
Process Engineers. 

Mar. 9-11— Conference on the Mechanical 
Properties of Engineering Ceramics, 
North Carolina State College, Raleigh, 
N. C. Sponsors: North Carolina State 
College School of Engineering; Office of 
Ordnance Research, U. S. Army. 

Mar. 10-11-National Flight Propulsion 
Meeting (classified Secret), Institute ot 
the Aeronautical Sciences, Cleveland, 
Ohio. 

Mar. 14-15— Symposium on Load-Carrying 
Capacity of Bearings. American Society 
of Mechanical Engineers' Lubrication Di- 
vision, Engineering Societies Building Alt- 

Mar. 17-18— Synchro Design and Testing 

(Continued on page 6) 
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1 . • : AEROSPACE 

electronic . components 

; BY LAVELLE 


For many years, major manufacturers have relied on Lavelle 
for the production of precision sheet metal components. 
This experience and reputation for quality can provide the 
modules, chassis, racks and consoles needed to adequately 
support and house complex electronic systems. 

To keep abreast of new developments in parts and assemblies 
for the aerospace age, Lavelle has acquired new production 
facilities, with particular attention to the requirements 
of the electronics industry. Pictured above is a Wiedemann 
RA-41P turret punch press, operated by a Lavelle craftsman 
to produce intricately pierced sheet metal panels used in 
modules and housings such as shown. 

If you require electronic sheet metal components of quality, 
or parts and assemblies for space vehicles, missiles, jet 
engines or airframes — Lavelle has the capability. Write 
for new illustrated facilities brochure. 




LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 
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if you think this looks like CEC’S 5-752 . . . 


YOU’RE 

ONLY 

HALF 

RIGHT 


The picture shown here is of a new, 
improved version of the famous 5-752 
Recorder/Reproducer. We call it 
Model 5-752A, and it represents the 
culmination of years of engineering 
time and practical experience. 

Never before such versatility. 

Pick a mode . . . any mode: Analog, 
FM, PDM, CM, Digital. CEC's new 
5-752A can handle any or all of them, 
with interchangeable Plug-In Amplifiers 
for five modes of recording or playback. 


Monitoring versatility too. 

The 5-762A features optional 
monitoring, either local or remote, 
of Signal Input/Output. True 
head-current monitoring also. 

New features. 

The cabinet is tougher than ever . . . 
it’s all-steel, all-welded . . . all-rigid, 
too, for such rough environments as 
mobile or marine installations. And a 
new, metal-framed, transparent cover 
closes dust-tight on a gasket seal . . . 
gives protection where it counts, 
over the tape and heads. 


v * C3 » > 


Specially designed CEC Current 
Amplifiers slide right into place . . . 
boost reproduce amplifier signal 
output . . . give galvanometers, chart 
recorders, and other allied 
instrumentation the whole story, 
loud and clear. 

For complete information on this most 
versatile of instrumentation recorders, 
call the CEC sales and service 

office nearest you, or write for 
Bulletin CEC 1576-X42. 

DataTape Division 



(Continued from page 5) 
Symposium. Department of Commerce 
Auditorium, Washington, D. C. Sponsor: 
Department of the Navy, Bureau of 

Mar. 21-24— institute of Radio Engineers' 
International Convention, Waldorf As- 
toria and Coliseum, New York, N. Y. 

Mat. 23-25— Symposium on Optical Spectra- 
metric Measurement of High Tempera- 
tures, University of Chicago, Chicago, 
111. Sponsors: University of Chicago’s Ap- 
plied Science Laboratories; Jarrell-Ash 
Co.; National Science Foundation. 

Mar. 24-25— First Annual Svmposium on 
Human Factors in Electronics. New York, 
N. Y. Sponsor: Institute of Radio En- 
gineers' Professional Group on Human 
Factors in Electronics. 

Apr. 4-8-Fourth Colloquium, Combustion 
and Propulsion Panel, Advisors- Croup 
for Aeronautical Research and Devel- 
opment. NATO, Milan, Italv. Subject: 
High Mach Number Air-Breathing En- 


gines. 

Apr. 5-8—1960 
mg and Miss 
ing Display, Society of 


ircraft Engineer- 
mtomotivc Engi- 
Hotel, New York, 


Apr. 6-8— Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel. Santa 
Barbara. Calif. Sponsor: American Rocket 
Society's Structures and Materials Com- 

Apr. 6-8-1960 National Meeting "Hyper- 
Environments-Space Frontier," Institute 
of Environmental Sciences, Biltmore Ho- 
tel. Los Angeles. Calif. 

Apr. 12-13 — 14th Annual Spring Technical 


Socictv, Hotel Alms. Cincinnati. Ohio. 

Apr. 19-21— International Symposium on Ac- 
tive Networks and Feedback Svstcms. 
New York. N. Y. Sponsors: Polytechnic 

fensc Research Agencies: Institute of Ra- 

Apr."’ 20-22 11 — ^National Symposium on 
Manned Spate Stations, Institute of the 
Aeronautical Sciences, Ambassador Hotel, 
Los Angeles. Calif. Cosponsors: NASA; 
the Rand Corp. 

Apr. 21— Annual Eastern Regional Meeting. 
Institute of Navigation. Kev Bridge Mar- 
riott Motor Hotel. Washington, D. C. 

Apr. 21-22— Southwest Metals & Minerals 
Conference "Metals and Materials for the 
Space Age," American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers. Ambassador Hotel, Los Angeles. 

Apr. 27-28— National Meeting on Space Age 
Materials. Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel. Cincinnati, Ohio. 

May 2-4— National Aeronautical Electron- 
ics Conference, Biltmore and Miami- 
Pick Hotels. Dayton, Ohio. Sponsor: 
Institute of Radio Engineers. 

May 2-5— Sixth National Flight Test Svm- 
posium. Instrument Societv of America, 
San Diego, Calif. 

May 9-11-1960 Svmposium of the Insti- 
tute of Radio Engineers' Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado, San Diego. 


CONSOLIDATED ELECTRODYNAMICS / pasadena, California 



When pilots "scramble", there’s no time to fool 
with cold start problems. That's why Bendix Fuel 
Nozzles are being specified on more and more jet 
engines— missiles and helicopters, too. Besides over- 
coming the cold start problem on the ground, these 
nozzles overcome in-flight starting difficulties after 
flameouts occur. 


Bendix Fuel Nozzles are mass-produced out of long 
experience to give greater economy and dependable 
performance through advanced design and manu- 
facturing processes. Today, they are used on engines 
powering aircraft all the way from the T-37A to the B-47. 

Write for details on how Bendix Fuel Nozzles can 
solve your specific problem. 


Bendix-Elmira 





FIRST TO MEET MS 21042 AND NAS 1291 


SPS FN-12 Featherweight locknut replaces NAS 679 
and equivalents*— saves up to 72% in locknut weight 



lard, calling for a lighter weight locknut that can 



AIRCRAFT /MISSILE Division 


JENKINTOWN 3, PENNSYLVANIA 
SPS WESTERN, SANTA ANA, CALIF. 


reliability 


replaces probability 



All-Metal CONOSEAL Joint Seals Perfectly 

INSTALLS QUICKLY ON ALL RIGID COAXIAL LINES 




Mormon's CONOSEAL Joint is designed to eliminate radio frequency 
leakage in coaxial lines. It features an all-metal gasket seal that seals 
lines subject to increased power. The CONOSEAL also provides o 
60% weight savings over standard E.I.A. flanges and can be installed 
quickly, with minimum care and skill. 

Available in standard styles and special couplings for electronic 
equipment, some versions of the CONOSEAL are designed to operate 
at temperatures from -300°F. to +2000 F. with pressures up to 
20,000 psig. Marman CONOSEAL Joints are now used by Hazeltine 
Electronics Division. 


Forkful I details on Marman CONOSEAL Joints for electronic use. 



roquip 
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Just 0.1° F Change 
Gets Fast Action.. 

from a Fenwal 
THERMOSWITCH ® Unit 


Extreme sensitivity is an outstanding control char- 
acteristic of the Fenwal Thermoswitch Unit. Its outer 
shell is the heat-sensitive element . . . strut-and-shell 
assembly responds almost instantly to a change in 
temperature. Contacts are totally enclosed and pro- 
tected. There's no thermal lag in the unit. Control is 
positive and precise. 

The compactness and light weight of Thermoswitch 
Units ideally suit them for use in missiles and air- 
craft. They can be used to control temperatures ac- 
curately from —100 to +1500°F at currents up to 
10 amps, 115VAC. Available as miniature, surface- 
mounted, or immersion types, with special variations 
to resist corrosion, extreme vibration, and shock, 
they’re simple, rugged, and reliable. 

Explore all the advantages and application possibilities 
of Fenwal Thermoswitch Units. For illustrated 
booklet, write Fenwal Incorporated, 122 Pleasant 
Street, Ashland, Massachusetts. 
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Cold-Finishing of Alloy Steel Bars: 
Grinding and Polishing 


Grinding and polishing of cold- 
drawn or turned alloy steel bars is 
the concluding discussion on the 
subject of cold-finishing. In the proc- 
esses of turning and polishing, 
and grinding and polishing (both 
of which require removal of surface 
metal), the surface finish of the bars, 
as well as their dimensional accu- 
racy and alignment, are improved. 
But the ultimate in quality of 
bright, smooth surface finish and ac- 
curacy is produced by grinding and 
polishing of either cold-drawn bars 
or turned bars up to 4-in. diam, 
inclusive. 

GRINDING AND POLISHING 

Sizes up to and including 4-in. diam, 
are generally confined to centerless 
cylindrical grinders. Larger sizes are 
ground on centers. A centerless 
grinder includes a grinding wheel, 
a regulating wheel for applying 
pressure against the bar, and a work- 
rest blade which both supports the 
bar and guides it between the wheel 
spacing. Automatic feed of the 
whole length of the bar is accom- 
plished because the regulating wheel 
is set at an angle of inclination with 
respect to the grinding wheel, and 
thus within this system the bar 
rotates and feeds during grinding. 
The bar is then polished to a mir- 
ror-like finish by passing through 
straightening rolls. 


Both processes of turning and 
polishing, and grinding and polish- 
ing, are applicable to normalized, 
annealed, or heat-treated carbon 
and alloy bars. These operations do 
not materially affect the mechanical 
properties. For this reason, the end 
product can be machined unsym- 
metrically, with little or no tend- 
ency to warp. 

Fundamentals Only. In the past 
four advertisements, we have out- 
lined basic fundamentals only on the 
cold-drawing of alloy bars, the effect 
of cold-drawing, turning and polish- 
ing, and grinding and polishing. 

Please keep in mind that Beth- 
lehem metallurgists have given long 
study to specifications with respect 
to chemical composition, grain size, 
hardenability, machinability, and 
the like, of cold-drawn alloy steel 
bars. If you would like additional 
information on cold-drawn products, 
or alloy steels, our metallurgists will 
gladly give you all possible help, 
without cost or obligation. 

When you are ready for new 
supplies of alloy steels, Bethlehem 
can offer the full range of AISI 
standard grades, as well as special- 
analysis steels and all carbon grades. 

BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 



BETHLEHEM STEEL 
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Hycon 

Complete Systems 
for Any 
Aerial Recon Need 


Hycon’s capabilities in systems man- 
agement cover the field — right up to 
complete photo transmission equip- 
ment which sends intelligence to the 
ground instantaneously. Specializing 
in systems for use from medium to 
extremel y high altitudes. Hycon has 
complete systems capabilities for 
infra-red or photographic reconnais- 
sance . . . mapping . . . drone reconnais- 
sance. ..day or night operations., .ex- 
treme environments. From in-aircraft 
photographic and closed-loop TV 
equipment to ground-station receiv- 
ers, printers, photo rectifiers, Hycon 
does it all. Possibilities: unlimited. 

For more than ten years, Hycon has 
been solving complex reconnaissance 


nd compiling one of the 
t complete stores of sys- 
ledge, techniques, and 

om the air. As a result, 


problems and 
world's most c 
terns knowledge, 
components ' — u ‘ 
telligence fr< 

Hycon has become one of 
top suppliers of aerial reconnaissance 
systems to the U.S. Armed Forces and 
NATO countries. Please write for spe- 
cific or general technical information. 


Hycon Mfg. Company 

1030 Arroyo Parkway, Pasadena, Cal. 
Specialists in research, development 
and production of aerial reconnais- 
sance systems, automatic test sys- 
tems, and communications systems. 






CAMCO 

achieves foolproof 
maintenance 
with Ansco X-ray films 


Central Aviation and Marine Company, 
Sayville, Long Island, is America’s largest 
independent rebuilder of aircraft oil cool- 
ers. Inspecting a rebuilt cooler once took 
four hours by the old “rosette” method . . . 
and it was really an incomplete test that 
resulted in rejections by both the Air Force 
and airlines. 


Now CAMCO has switched to X-ray ex- 
amination. Total test time: 9 minutes. Rate 
of rejection: zero. 

Says Ray Bcnnettson, “We've been using 
Ansco Industrial X-ray films for years. 
Other brands have been tried but have 
failed to provide the combination of speed, 
gradation and easy readability that we get 
front Ansco films.” 
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AUTHORIZED 
PLEXIGLAS DEALERS 

are located in these cities: 

Atlanta, Georgia 
Baltimore, Maryland 
Boston, Massachusetts 
Bridgeport, Connecticut 
Buffalo, New York 
Charlotte, North Carolina 
Chicago, Illinois 


Best 


Cincinnati, Ohio 
Cleveland, Ohio 
Dallas, Texas 
Dayton, Ohio 
Denver, Colorado 

Englewood, Colorado 
Fort Worth, Texas 
Grand Prairie, Texas 
Hanover, Pennsylvania 
Hartford, Connecticut 
Houston, Texas 

Kansas City, Missouri 
Los Angeles, California 
Louisville, Kentucky 
Memphis, Tennessee 
Miami, Florida 
Milwaukee, Wisconsin 

New Orleans, Louisiana 
New York, New York 
Newark, New Jersey 


Pittsburgh, Pennsylvanii 
Richmond, Virginia 
Rochester, New York 
Salt Lake City, Utah 
San Antonio, Texas 
San Diego, California 
San Francisco, California 
Seattle, Washington 
St. Louis, Missouri 
St. Paul, Minnesota 

Tampa, Florida 
Washington, D. C. 
Wilmington, Delaware 



source 
of Service 
on Plastics... 


AUTHORIZED 
PLEXIGLAS 
DEALERS 

It pays to call an Authorized Plexiglas® Dealer when you need plasties. 
Why ? He provides complete service on Plexiglas acrylic plastic, other 
plastics and a wide range of accessory products. He gives prompt delivery, 
and is qualified to help you with fabrication and technical information. 

And your Authorized Dealer has a stock that includes almost any size 
and thickness of Plexiglas — clear and colored sheets . . . patterned, 
corrugated and extruded sheets. He is listed under Plexiglas in the 
Plastics section of telephone directories in major cities. 

Chemicals for Industry 

ROHM t HAAS 



COM PANY 

WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Rohm & Haas Co. of Canada, Ltd., Wool Hill, Ontario 


IS 








Seals With ± Zero Tolerance 
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New electrical prop De-Icers 
now FAA approved for Beech 95 Travelair 

FAA approval, STC No. SA1-422, has now been grafted for the new 
» B. ['.Goodrich Electrical Propeller De-Icer System on the Beech 95. This is the 

^ first in a series later to include the Aero Cortimandcr, Cessna 310, 

Piper Apache, Bcechcraft D Sc E-18, and Twin Bonanza. 

■rXSjx Simple De-Icing— Current (only 9 to 11 amps)'is cycled through the 

de-icer automatically for maximum utilization of power and effective dt 
The system is similar to those proved through years of use by 
airlines and the military., .assures you of ice protection in freezing w 
Easy installation— Complete hit is available, weighs only 8 tc 
pounds. BFG Electrical De-Icing eliminates tanks, liquids, 
valves, excess weight and constant attention. 

Ask your B.F.Goodrich Aviation Products Distributor 
for information on complete ice protection for business nirtjg 
B.F.Goodrich Aviation Products, a division of 
The B. F. Goodrich Company, Dept./A V-2D, AknM 


B.F.GOODRICH AVIATION PRODUCTS DISTRIBUTORS 
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BUTLER AVIATION 
SKYMOTIVE, INC. 
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B.F.Goodrich 


aviation products 


EDITORIAL 


Perspective on Safety 


Senate hearings conducted by Sen. Monroney’s sub- 
committee on aviation have provided a good perspec- 
tive on the air safety problems facing civil aviation, par- 
ticularly the air transport industry. One of the main 
considerations of the Senate group has been to explore 
the efEcacv of the Federal Aviation Act which created 
the Federal Aviation Agency a little more than a year ago. 
It is certainly appropriate to review the operations of 
this agency to determine whether it has produced the re- 
sults that this legislation was aimed at. 

It is pretty clear from the testimony of most witnesses 
appearing before the Monroney subcommittee that, while 
there are many minor differences of opinion on how the 
Federal Aviation Agency should function, there is gen- 
eral agreement that the act has stood its initial test of 
time, and the FAA is roaring down the right track. 

Biggest criticism of FAA has been of the speed and al- 
leged arbitrariness of its rule-making procedures. There 
has been an acute need for accelerating the prolonged and 
often pointless debates that made the old rule-making 
process so ineffective and kept it so far behind the cur- 
rent operational problem of aviation. We can under- 
stand the feeling of urgency that has stimulated Elwood 
R. "Pete" Quesada, the FAA administrator, to compress 
this rule-making cycle. We can also sympathize with 
his impatience at having to listen to the shrill and monot- 
onous tirades of special interest pleaders who infest 
Washington and use the headlines they gain attacking 
FAA to impress the dues ’-paying members of their respec- 
tive special groups. 

However, it is apparent that whatever the validity and 
justice of its case, FAA would do well to provide for more 
informal and public discussion of its proposed rules rather 
than adhering strictly to the letter of administrative pro- 
cedures. It is also evident that, while “Pete” Quesada 
needed to throw the book at violators of air safety regu- 
lations without fear or favor to establish the fact that he 
meant business, some of his subordinates have carried this 
intent beyond reasonable grounds in some instances and 
have descended to a “nit picking" and over-legalistic ap- 
proach to safety enforcement. 

There can be no sympathy from the public or air trans- 
port industry for the type pilot behavior cited by “Pete” 
Quesada in his testimony before Sen. Monroney’s group. 
FAA must continue to prosecute this type of irrespon- 
sible, willful violator with all the vigor at its command. 
The Air Line Pilots Assn, and other pilot groups must 
support this type of safety enforcement or lose their 
effectiveness as legitimate spokesmen for the majority 
of pilots who have a most sincere interest and the biggest 
stake in safety achievements. 

Nobody believes that pilots who slept with their feet 
on the radar, barred FAA inspectors from the cockpit or 
flew into a mountainside in broad daylight are typical 
of the majority of airline pilots. But they are typical of 
an irresponsible minority who must be combed from the 


air by concerted action, beginning with company quali- 
fication programs and supported by FAA as a last resort. 

Airline top management too must devote considerably 
more attention to its safety problems and provide more 
support for its operations' people in their clashes with 
comptrollers over the admittedly high cost of many safety 
contributions. FAA safety regulations are aimed at prov- 
ing minimum standards, and some airlines have been 
consistently ahead of FAA in adopting new safety devices, 
such as airborne radar, and in exceeding FAA require- 
ments in such areas as copilot qualification and the retire- 
ment of obsolete equipment. Airline operations’ personnel 
have been more acutely conscious of safety problems as 
they arise and are vigorous in their attack on them. But 
all too often, they fall short of achieving their goals be- 
cause of top management indifference or misunder- 
standing. 

Airlines will find their mailboxes containing less FAA 
violation notices if they do an increasingly better job of 
policing their own backyards. Virtually everybody testi- 
fying before Sen. Monroney's group agreed on the major 
unsolved safety problems facing aviation in traffic control 
and terminal facilities. As we have pointed out so often, 
the current FAA leadership cannot be held accountable 
for this deplorable lag in developing, financing and in- 
stalling a modern electronic navigation and traffic control 
system and high intensity lights. This is the area that 
needs concerted effort by all elements of aviation, includ- 
ing Sen. Monroney's group and their legislative colleagues 
in both the House and Senate. 

This is the area where, without effective action today, 
the safety problems of tomorrow are certain to be com- 
pounded. We are getting a little impatient with the 
monotonous criticism of FAA Administrator Quesada 
as a “one man show” and “dictator." For it is in this 
vital area of trying to make up for the precious time lost 
by a series of “nomad" CAA administrators, who fumbled 
and bumbled these vital programs, that the first year of 
the FAA has required the vigorous drive displayed by 
"Pete” Quesada to overcome the inertia of the broad- 
seated bureaucrats. 

We earnestly hope he can instill more of his vigor 
into the lower tiers of FAA leadership that he will leave 
behind him when he retires. There is little profit for 
anybody in the aviation business in continuing the spe- 
cial interest sniping that has muddied the Washington 
aviation scene in recent years. Real safety achievements 
do not come from regulations or legal proceedings. They 
can be achieved only by a genuine spirit aimed at top- 
notch performance all down the line. 

The immediate problem is to push modernization of 
navigation, traffic control and airport facilities as fast as 
possible and to develop an effective industry-government 
relationship that will keep pushing toward this goal long 
after the current FAA leadership has retired. 

—Robert Hotz 
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REACTION CONTROL SYSTEMS BY KIDDE 
are highly reliable, now in production. Today 
being used on the NASA Scout, Air Force Thor, 
and the Air Force HETS, they are low in cost, 
light in weight, highest in performance. Kidde 
systems use mono-propellant, bi-propellant, cold 
gas, or solid fuels. Thrust motors from 2 to 600 
pounds. For repeatability, response, and reliability 
in reaction control equipment, Kidde can serve 
you best! Write to Kidde today outlining your 
reaction control requirements. 



Kidde Aero-Space Division 

Walter Kidde & Company, Inc., 218 Main St., Belleville 9, New Jersey 



WHO'S WHERE 

In the Front Office 

Guy B. Entrckin, president and a director. 
Communication Accessories Co., Lee's Sum- 
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finance. Chance Vought Aircraft, Inc., 



INDUSTRY OBSERVER 

► General Electric is 


o give it 
ballistic trajectory 


► Flight test program for the General Electric J93 turbojet programed for 
North American Aviation’s Mach 3 B-70 bomber has been temporarily 
delayed, although a Convair B-58 with an underbelly pod stmeture designed 
for testing the engine is available at Edwards AFB, Calif. USAF thus far 
has failed to allocate funds to furnish the engine and conduct the flight 
test program as originally planned. One engine will be tested this year in 
the low altitude wind tunnel at Arnold Air Development Center but not in 
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► Hydrazine-unsyminetrical dimethyl hydrazine fuel mixture and nitrogen 
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► Wright Air Development Division will soon call for industry proposals 
for a cryogenic gyroscope, with drift rates in the order of 0.0001 deg. per 
hour, for use on ballistic missiles (AW Feb. 1, p. 72). Approximately a 
dozen companies engaged in gyroscopic and/or cryogenic work attended 
recent WADD pre-bid briefing conference in Dayton. 

► Maritime Staff of Japan’s National Defense Agency is drafting a 10-vcar 
program leading toward limited production of a Japanese-designed seaplane 
for anti-submarine patrol. First of the aircraft, designed to replace the 

P2V-7 and Grumman S2F now used by Japan for ASW patrol 
icheduied to be produced in 1963. Total aircraft planned under 
un is 26 by 1970. 
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Cutting back the Thermal Thicket 



Solving high-temperature problems through 
research is part of Haynes Stellite's complete 
metallurgical services. This metallograph is 
used to observe metals at 2200 deg. F. 


Ihe great strength and high scaling resistance of Haynes 

alloys at temperatures of 2000+ deg. F. are providing 

long service life in the hottest areas of jet engines. Flame 

holders, flame steps and afterburners are some of 

the hot spots where the properties of Haynes high-temperature 

alloys are helping combat burnout, erosion, and stress 

in the jet, ramjet, missile, and rocket fields. 

There are twelve Haynes high-temperature alloys to 
choose from, formulated to handle virtually any heat condition. 
Among them: Hastelloy alloy X with remarkable resistance 
to oxidation up to 220.0 deg. F. Haynes alloy No. 25 that 
resists stresses, oxidation, and carburization up to 2000 deg. F. 
And Hastelloy alloy R-235, outstanding in the 1500 to 
1750 deg. F. range. All are readily available- 
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Martin Titan Management 

Air Force is still not satisfied with Martin Co.’s man- 
agement of the Titan program and is not completely 
convinced that Martin Chairman George M. Bunker’s 
move to Denver to bike over the program will solve the 
problem. USAF feels the company should strengthen 
its management structure with additional executive talent 
and that there is still a need for Air Force supervision 
of the way Martin runs the Titan program. Some 
thought has been given within USAF to possible finan- 
cial penalties to recoup any losses from Martin short- 
comings in the program. 

Bunker took personal charge of the Titan program 
last month and merged Titan operations of the Denver 
Division, Activation Division and Cocoa Division into 
a single, integrated division based in Denver (AW Jan. 
4, p. *18). Just before Bunker took over as general 
manager of the Titan program. Air Force Ballistic Mis- 
sile Division and Space Technolog)’ Laboratories com- 
pleted a management survey of the program, and changes 
were recommended. 

Symington's Pentagon Plan 

Reorganization plan for the U. S. military structure 
proposed by Sen. Stuart Symington (D.-Mo.) last week 
would impose a centralized management pattern on the 
Defense Department without actually abolishing the 
individual services. Under secretaries of defense would 
replace the service secretaries to handle administrative 
functions, and the President would establish unified com- 
mands for defense, strategic, combatant, logistic and 
other purposes. Defense secretary would have the power 
to transfer personnel from one service to another. 

Chief of Staff of Defense would he named under the 
Symington plan to head the Joint Chiefs of Staff with 
power of final decision over all matters coming before 
the JCS. Chief of Staff of Defense would be respon- 
sible for preparing a single, over-all war plan for all the 
services and for assigning tasks to the services under this 
plan. He also would review major personnel and mate- 
rial requirements of the services in light of the war plan 
and set policy for joint training of the armed forces. 

Eisenhower on the Space Race 

President Eisenhower continued to deny that the U. S. 
is in a prestige-laden space race with the Soviet Union 
last week. At the same time, the Administration was 
asking Congress for increased funds to hasten progress 
oil the super boosters which represent the nation’s only 
real current prospect for surpassing Russian achievements. 

Asked at his news conference about the statement by 
U. S. Information Agency chief George Allen that U. S. 
prestige abroad has suffered from Soviet space successes 
(see p. 61), Eisenhower noted that he had recently re- 
turned from a lengthy trip which indicated the nation's 
prestige is high internationally. Granting that the coun- 
try wants to move ahead in space as in every other field, 
the President cautioned that: 

"The reason for going into space, except for those ac- 
tivities that are carried on by the Defense Department 
as having some value to the security of the country, is 
purely scientific. Therefore, you arc not talking about 
racing them in finding the particular items or in naming 
the particular course that you are going to run in this 


race; you work out a proper and an appropriate plan of 
scientific exploration, and you follow it positively, rather 
than trying to follow along behind somebody else. 

"Now, it is— I have said time and again that because 
the Soviets are far ahead in this very large booster and 
engine, that, so far as distant space exploration is con- 
cerned, thev arc going to be ahead in that regard for 
some time, because it takes time to get that engine built. 

“Now, just taking it over, this Saturn project from 
the Army, I have, after a long study by the space agency 
—have determined that the amount of money that vve 
took over with that particular thing was not sufficient, 
and there's another hundred million being devoted, or 
at least recommended for devotion to it. I believe it will 
be appropriated, and 1 believe that— implies not only the 
determination of the United States to go ahead rapidly 
with this thing; I believe that we can look forward at the 
proper time to success.” 

. . . And Another View 

In the same vein, Dr. George B. Kistiakowskv’, the 
President’s scientific adviser, recently told a meeting of 
the American Physical Society that the U. S. "cannot 
ignore the very real political implications of various 
(Soviet) spectacular accomplishments in outer space that 
have come to have symbolic meaning to the world at 

Dr. Kistiakovvsky said it is unfortunate that techno- 
logical spectaculars tend to be viewed by the public and 
the press as the sole measure of scientific and technologi- 
cal progress and thus of militarv power. He said the 
U. S. scientific achievements in space have easily matched 
those of the Soviet Union, notwithstanding the greater 
publicity' given to the Soviet “technological spectaculars.” 
He also said the U. S. should not accept a secondary role 
in future outer space activities requiring large rocket 
boosters, but added that “we must accept the technical 
reality that despite a vigorous national effort . . . there 
are limits on how quickly the gap can be closed, and these 
limits are largely set by technological factors.” 

Nuclear Weapons for Allies? 

The President also hinted last week that he favors 
transfer of some nuclear weapon capability to nations 
allied with the U. S. He told newsmen he would not 
divulge nuclear information which the Soviet Union docs 
not already have but that, when the Soviets have the 
information and know-how, "it’s pretty hard for me to 
understand why we don’t do something with our allies, 
as long as they themselves stand with us firmly in defend- 
ing against the probable aggressive intent of communism.” 

Justice Studies Vertol Merger 

Justice Department is studying the proposed merger 
between Boeing Airplane Co. and Vertol Aircraft Corp. 
to determine whether it would violate the anti-merger 
provisions of the Clayton antitrust law. Under the pro- 
posed merger, Boeing would move into the short haul 
and commuter market by acquiring Vertol and operating 
it as a division. The merger would be accomplished 
through an exchange of two shares Boeing stock for 
each three shares of Vertol stock. 

—Washington staff 
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NASA Plans Two Launches a Month Over 


NASA s Anticipated Major Vehicle Launchings 



By Ford Eastman 

Washington— National Aeronautics 
and Space Administration plans to 
launch an average of two major space 
vehicles a month for the next 10 years. 

Associate Administrator Richard E. 
Homer told the House Committee on 
Science and Astronautics that the num- 
ber of major firings scheduled for the 
last half of Fiscal 1960 through Fiscal 
1969 totals approximately 260. Missions 
will range from test firing of boosters 
and upper stages to deep space scien- 
tific probes and manned flight around 
the earth and moon (AW Feb. 1, p. 25). 

Horner also told the committee 
headed by Rep. Overton Brooks (D.- 
La.) that in Fiscal 1962 and beyond the 
present variety of first-stage launch ve- 
hicles will be reduced to one solid pro- 
pellant rocket, the Scout, and three 
liquid propellant rockets, the Thor, At- 
las and Saturn. 

He said NASA also may eliminate 
the Thor earlier than expected, leaving 
only the Scout, Atlas and Saturn as first 
stage rockets. 

Development Testing 

The 1.5-million-lb.-thrust F-l engine 
under development by North American 
Aviation’s Rocketdvoe Division is not 
scheduled to begin development test- 
ing until 1968 and is not expected to 
become operational until some time 
after that. 

Restricting the number of vehicle 
types will reduce the cost of the pro- 
gram, Horner said, and increase the re- 


liability through more experience with 
each of a limited number of systems. 

Of the 260 shots scheduled. 104 will 
be made with the Atlas, including 88 
with either the Lockheed Agena B up- 
per stage powered by the Bell Hustler 
engine or the Convair Centaur upper 
stage powered by two Pratt & Whitney 
liquid hydrogen engines. 

Total of 57 Thor firings are sched- 
uled, including 43 Thor-Agena B vehi- 
cles beginning in Fiscal 1962. If the 
Thor is eliminated, the number of At- 
las-Agena B or Atlas-Centaur boosters 
may be increased. 

Next largest number of any one tvpe 
of booster to be used is the Scout. 
NASA plans to fire 56, including four 


in the last quarter of Fiscal 1960 fol- 
lowed by four more in Fiscal 1961 and 
six a year from then through 1969. 
Under original plans, when the original 
Fiscal 1961 budget request of S802 mil- 
lion was made, NASA had planned a 
total of 27 Saturn vehicles. Under a 
supplemental S90 million for Scout this 
number may be increased. 

Phase Out 

Boosters to be phased out of the pro- 
gram includc: 

• Redstone-One is to be fired during 
the remainder of the current fiscal year 
followed by a final seven in Fiscal 1961. 

• Juno II— Five shots remain, including 
one this fiscal year, four the next. 

• Thor-Able— Final two firings arc 
scheduled before the end of March. 

• Atlas-Able-One is scheduled to be 
fired between March and the end of the 
fiscal year, while the final vehicle is to 
be launched during the first quarter of 
Fiscal 1961. 

• Thor-Delta— A total of 1 2 remains, in- 
cluding two this fiscal year, five the next 
and five during the first quarter of Fiscal 
1962. 

• Atlas-One Atlas without added stages 
will be fired during the current fiscal 
year, six during Fiscal 1961, six more 
in Fiscal 1962 and one in Fiscal 1963. 
All other Atlas vehicles to be launched 
in the 10-year program will have added 

Horner warned, however, that NASA 
in developing its 10-year plan expects 
to modify it from year to year on the 
basis of realized experience, develop- 
ment progress and resource availability. 

Under the plan, Horner said, in- 
creased boost capabilities are expected 
to be realized starting in late Fiscal 1961 
and early Fiscal 1962 through the in- 
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traduction of Thor-Agena B, Atlas- 
Agena B and Atlas-Centaur. 

Additional capability will be available 
when the Saturn becomes operational, 
now expected late in 1964 under the 
accelerated schedule. Improved upper 
stages on the Saturn will permit even 
greater payloads being boosted. Beyond 
the Saturn is the F-l Nova with a 1.5 
million lb. thrust toward the end of 
the 1960s. 

No Specific Backups 

Homer told the committee that no 
specific backup boosters would be pro- 
vided for each payload or experiment, 
except possibly where some unique pro- 
gram requirements prevail. He said: 

“It is our objective to play our ex- 
periments in each of the major program 
areas as a coherent and integrated effort. 
Each major experiment will be carefully 
related to the over-all program objec- 
tives, based upon the results of previ- 
ous flights, and generally increasing in 
sophistication as time progresses. 

“Many of the spacecraft will in 
themselves be related through the use 
of common structural frames, power 
supplies and instrumentation. There 
will also be many which, though differ- 
ing in their performance objectives, use 
launch vehicles of the same type. 

"In such a program the best utiliza- 
tion of our resources is not realized by 
providing backup boosters for each pay- 
load. Rather, it should be considered 
that a launch is scheduled periodically, 
in this case (lunar and interplanetary 
exploration) each three months and. if a 
catastrophic failure is experienced with 
any one launch, then a determination 
can be made at that time as to whether 
a similar spacecraft should be flown on 
the next vehicle. 

“The need for extensive ground test- 
ing of all spacecraft requires that spare 
devices be produced in each case. It is 
therefore possible to assemble an addi- 
tional spacecraft to replace a failure on 
reasonably short notice.” 

Increased Cost 

Horner also warned the committee 
that the cost of the national space 
program will increase substantiallv. 

“In view of the half billion dollar 
obligation rate during the current fis- 
cal year,” he said, “and the proposed 
. . . program for Fiscal 1961, it is likely 
that a natural growth of developments 
now under way will lead to a budget 
request of more than SI billion in the 
following year with a growth to more 
than $1.5 billion a few years later.” 

Harold B. Finger, chief of NASA's 
nuclear engine programs, told the com- 




ATLAS-CENTAUR will send probe to nearest planet. First launch may occur late next year. 



NIMBUS SATELLITE will follow the Tiros scries in National Aeronautics and Space Admin- 
istration's meteorological satellite program. The 650 lb. Nimbus will be launched by a Thor 
Agena B booster from the Pacific Missile Range and will scan the earth's surface for 
weather patterns from a 600 mi. circular polar orbit. Satellite will be earth oriented and 
stabilized by pneumatic and inertia wheel technique. Solar cells and storage batteries will 

to carry spectrometer and radar equipment. NASA is exploring the possibility of establish- 
ing a station near the polar area for maximum data acquisition from the polar orbit. 
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mittec that the agency is initiating the 
development of a liquid hydrogen 
coolcd-jet nozzle to be used in the re- 
actor tot program leading to a nuclear 
rocket engine. The program is being 
carried on jointly by NASA and the 
Atomic Energy Commission. 

One possible method of flight testing 
nuclear rocket systems. Finger said, is 
to use a two-stage Saturn vehicle to 
boost a nuclear rocket stage into an 
earth orbit. After the stage is in orbit 
it could be started and tested under 

Space Technology 


By Craig Lewis 

Washington— The Administration in- 
creased its space budget request for 
Fiscal 1961 by $113 million last week 
to accelerate super booster programs 
and hasten the day when an opera- 
tional Saturn booster with liquid hydro- 
gen-fueled upper stages will be available. 

National Aeronautics and Space Ad- 
ministration is now trying to decide 
how to provide additional funds for an 
accelerated Saturn program during the 
present fiscal year— probably by trans- 
fers from other programs-and, if Con- 
gress grants present budget requests, 
Saturn will dominate the NASA budget 
in Fiscal 1961, with 25% of the 
agency's new spending authority. 

The $113 million supplemental re- 
quest was submitted after President 
Eisenhower asked NASA to determine 
how much extra money would be 
needed to accelerate the super booster 
program (AW Jan. 25, p. 29). It covers 
work on the F-l 1.5 million lb.-thmst 


conditions simulating those that would 
be encountered in a useful long-range 
mission. 

Such an orbital nuclear rocket stage, 
he said, could be a low thrust, low re- 
actor power system on the order of 200 
megawatts. 

However, if nuclear rockets were 
applied as second rather than orbital 
stages and if they were applied for 
useful missions to vehicles larger than 
the Saturn, significantly higher powers 
would be required, Finger said. 


single chamber engine and on a new 
200,000 Ib.-thrust liquid hydrogen up- 
per stage engine, as well as the newly 
redesigned Saturn vehicle with its Cen- 
taur liquid hydrogen upper stages. 

Under the accelerated spending 
schedule, an interim Saturn vehicle des- 
ignated C-l will be operational by 
1964. This vehicle will have the Saturn 
booster with its eight clustered Rocket- 
dyne II-l engines for a first stage. Sec- 
ond stage will be four 20,000-lb.-thrust 
liquid hydrogen engines which will be 
improved versions of the Pratt & Whit- 
nev XLR115 Centaur engine. Third 
stage will be two 15,000 lb. XLR115 

A second interim vehicle, designated 
C-2, will have a new second stage com- 
posed of two of the 200,000 lb. hydro- 
gen engines NASA is planning to de- 
velop. Third and fourth stages will be 
the second and third stages from the 
C-l vehicle. 

Final version of Saturn will be a five 
stage vehicle as described by Aviation 


Week in its Jan. 11 issue (p. 26). First 
stage will be the clustered Saturn 
booster, second stage will use four 200,- 
000 lb. hydrogen engines, and the top 
three stages will be the same as those 
on the C-2 vehicle. 

The latter two versions of the Saturn 
vehicle will be available as soon as 
NASA’s projected liquid hydrogen-liq- 
uid oxygen engine is available. NASA 
held a meeting here last week to brief 
prospective bidders on this new engine 

Companies attending were Bell Air- 
craft Corp., General Electric Aircraft 
Gas Turbine Division. Aerojet-General 
Corp., Rocketdync Division of North 
American Aviation, Pratt & Whitney 
Aircraft Division of United Aircraft 
Corp., Reaction Motors Division of 
Thiokol Chemical Corp. and AiRc- 
scarch Division of the Garrett Corp. 

Wernhcr von Braun, director of 
Army Ballistic Missile Agency's Devel- 
opment Operations Division, told 
Congress last week that under previous 
funding plans one Saturn would have 
been flight tested in 1961, two in 1962, 
three in 1963 and four in 1964. with 
the vehicle becoming operational in 
1965. Under the new plan, the first 
Saturn will be flight tested next year, 
three will be tested in 1962, five in 
1963 and one in 1964 before the 
vehicle becomes operational in the 
second quarter of that year. 

First three test flights will use only 
the clustered first stage with dummy 
upper stages for ballast. Later flights 
will tot the hydrogen-fueled upper 
stages. Von Braun said all first stage 
boosters will be recovered. He also said 
that, while previous funding plans pro- 
vided for production of four Saturn 
vehicles a year, production can be in- 
creased to six a year with the newly 
requested funds. After development is 
completed, production capacity can be 
increased to 10-to-20 vehicles a year, 
although no funds are currentlv being 
provided for such a rate. 

Von Braun's group, which is respon- 
sible for Saturn development, is 
scheduled to be transferred to NASA 
next month unless Congress objects. 
No major congressional opposition is 
expected. 
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Administration Asks Extra Money 
To Accelerate Saturn Program 
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Of the $113 million added to the 
original $802 million NASA budget 
request, $15 million is for the F-l en- 
gine and $8 million is for the 200,000 
lb. hydrogen engine. These funds are 
added to $26 million for the F-l and 
$8 million for the hydrogen engine in 
the original request. 

The remaining $90 million is added 
to the $140 million previously requested 
for Satum, bringing the total to the 
$230 million originally asked by the 
Saturn development group when it 
first submitted its Fiscal 1961 budget 
to the Administration. Von Braun 
said Saturn funding in the current 
fiscal year is $71.5 million, including 
$1.5 million for overtime work author- 
ized by the President. 

The extra $90 million for Fiscal 1961 
includes $3.2 million for overtime on 
Satum, plus $53.3 million for research 
and development. The $53.3 million 
will go to industry, principally for de- 
velopment of the upper stages using the 


15,000 lb. and 20,000 lb. Centaur 
hydrogen engines. 

The supplemental request also in- 
cludes $33.5 million for construction 
and equipment. This money will be 
used to enlarge the Satum assembly 
area at ABMA’s Huntsville facility and 
to build a second static tot stand at 



Huntsville and a second Saturn launch 
pad at Atlantic Missile Range. 

All these extra funds are for Fiscal 
1961, and NASA has to find a way 
under its already cramped Fiscal 1960 
budget to accelerate the super booster 
programs and launch development of 
the 200,000 lb. hydrogen engine im- 
mediately. One suggested method is to 
reprogram funds from other sources for 
the balance of Fiscal 1960, then shift 
the reprogramed amounts back when 
extra funds become available July 1. 

While endorsing the projected trans- 
fer of his group to NASA, von Braun 
said a problem has developed because 
only about 10% of the 250 top-level 
jobs authorized for NASA remain un- 
filled. He said there are not enough 
of these jobs left to cover the high- 
level personnel being transferred to 
NASA, but Rep. George P. Miller 
(D.-Calif.) said he would introduce 
legislation to provide 100 additional 
positions to solve the problem. 
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Second Stage Ignition 
Tested in Titan Flight 

Cape Canaveral, Fla.-Air Force-Mar- 
tin Titan made its first flight in nine 
months last week, successfully testing 
both its command guidance system and 
ignition of its 80,000 lb. thrust second 
stage engine for the first time. Two 
earlier attempts to test second stage 
propulsion failed when the missiles ex- 
ploded at launch. 

Another test flight was scheduled for 
the end of last week and the first at- 
tempt to recover an instrument package, 
ejected from the nose cone, was to be 

Titan B-7A was launched from USAF 
Missile Test Center’s Pad 19 at 1:08 
p.m. EST on Feb. 2. Separation of the 
41 -ft.. 48,000 lb. second stage and igni- 
tion of the Aerojet-General engine oc- 
curred about 124 sec. later. This is the 
largest U. S. engine to be ignited at 
altitude. 

The missile traveled approximately 
2,200 mi. Command guidance system 
developed by Bell Telephone Labora- 
tories and Remington Rand-Univac, car- 
ried in the second stage, apparently 
guided it with great accuracy. The 
guidance system has been carried on 
earlier shots but was not coupled to the 
control system. 

The Bell-Remington Rand system 
will be used in early Titan squadrons 
and some satellite and space probe proj- 
ects. Later Titan squadrons will use an 
all-inertial system being produced by 
AC Spark Pjug and International Busi- 
ness Machines Corp. to a design devel- 
oped by Massachusetts Institute of 
Technology's Instrumentation Labora- 

Thc Feb. 2 shot was the only B-niodel 
that will be fired. Both a B and a C 
have exploded on their launching pads 
since last May. Most of the test objec- 
tives for the B series were achieved in 
last week’s shot, and the remaining ob- 
jectives will be incorporated in the sim- 
ilar C-models. 

C-series will concentrate on staging, 
altitude starts, performance of the sec- 
ond stage engine and other systems and 
on propellant utilization. The C-Model 
carries an aerodynamic fairing over an 
Avco re-entrv bodv. When the C-3 ex- 
ploded on Dec. 12 (AW Dec. 21, p. 19), 
the recovery' unit in the nose cone per- 
formed its entire program as the missile 
burned on the pad. extending its drag 
parachute, ejecting its dye marker and 
shark repellent and hoisting its beacon 

Another test launch was aborted in 
late January (AW Feb. 1. p. 27). A 
sequencer detected an overspeed in a 
turbine fuel pump and first stage en- 
gines were shut off on the pad. 
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Navy Using Moon As Reflector 
For Operational Radio Service 


Cheltenham, Md.— Moon is now serv- 
ing as a passive communications satel- 
lite for Navy operational radio teletype 
and facsimile service between Washing- 

Navy also is believed to be planning 
to use the moon as a simple navigation 
satellite for submarines and surface ves- 
sels which can take a radio sight on sig- 
nals reflected off the moon’s surface 
through use of a radio sextant or direc- 
tion finder. 

Equipment presently installed here 
at the Navy communications center 
near Washington provides four two-way 
radio teletype circuits or one radio fac- 
simile. Navv is using a frequency of 
435 to 445 me. in the UHF band at 
present but plans to move into the 
microwave band to obtain greater band- 
widths and permit the use of smaller 
antennas for ship-to-shorc and ship-to- 
sliip communications via moon bounce. 
Additional bandwidth also will provide 
several voice channels and perhaps tele- 
vision circuits. 

All three military services have, or 
are experimenting with, moon bounce 
communications, but the Navy is the 
first to put a system into operational 
use, although the present facility is still 
officially classed as an experimental sta- 

The moon can be used to relay sig- 
nals between any two points which arc 
within radio view of its surface. Wash- 
ington and Hawaii can both view the 
moon for periods ranging from several 
hours to up to 12 hr., depending upon 
the moon’s orbital position, with the 
figure averaging about 8 hr. 

No Sun Spot Interference 

Since the system operates in the 
UHF band, it is not vulnerable to sun 
spot or other atmospheric disturbances 
which can black out high frequency 
(HF) radio normally used for long-dis- 
tance communications. The present 
system was put into operational use by 
the Navy last November when normal 
HF communications were disrupted by 
atmospheric conditions. 

With the shift to higher frequencies 
and the use of masers or parametric 
amplifiers to increase receiver sensitivity, 
it should be possible to obtain moon- 
bounce communications using moderate 
size antennas. Present system uses four 
84-ft. diameter antennas made by D. S. 
Kennedy, two of them in Hawaii, two 
in Washington. One at each location 
is used for transmission, the other for 
reception. The antennas are steerable 
sc that they can maintain alignment on 


the moon despite its movement and 
earth rotation. 

Present UHF transmitters have an 
output of 100 kw., but the antenna 
gain produces an effective radiated 
power of 400 mw, according to the 
Navy. Present system was designed 
and installed by Developmental Engi- 
neering Corp. of Leesburg, Va. Total 
svstem cost is approximately $4 mil- 
lion. Other major subcontractors in 
addition to D. S. Kennedy include 
Continental Manufacturing Electronics 
Co., Eitcl-McCullough, General Bronze 
Corp., IT&T Laboratories and Scatter 
Communications, Inc. 

Present System 

The present system provides a band- 
width of 16 kc„ employs frequency 
shift keying for both teletypewriter and 
facsimile, with 7i kc. shifts. Frequency 
diversity also is employed in 25 kc. steps 
to a maximum of 100 kc. 

Error rate normally is less than one 
per 10,000 letters transmitted, accord- 
ing to a Navy spokesman. This is lower 
than the error rate experienced with 


Burbank, Calif.— Lockheed Aircraft 
Corp. announced plans last week to ac- 
quire a 50% interest in Grand Central 
Rocket Co., of Redlands, Calif., in the 
latest in a series of moves toward 
broader diversification. 

Under the plan, Grand Central will 
be jointly owned by Lockheed and 
Pctro-Tcx Chemical Corp., a wholly- 
owned subsidiary of Food Machinery 
& Chemical Corp. and Tennessee Gas 
Transmission Co. The Lockheed an- 
nouncement said Grand Central will 
retain its name, corporate identity and 
management personnel. 

Founded in 1955, Grand Central be- 
came a subsidiary of Pctro-Tex in 1958 
and has a current annual sales volume 
of approximately S10 million. Current 
work includes development of a high- 
energy propellant for Army's Nike Zeus 
anti-mtercontincntal ballistic missile 
and an escape rocket for National Aero- 
nautics and Space Administration’s 
Project Mercury man-in-space program. 
Lockheed's Interests 
Lockheed's interests will be guided 
by L. Eugene Root, the firm’s group 
vice president for corporate electronics 
and missiles liaison. 

Grand Central will continue to con- 
centrate on solid propellant develop- 


conventional HF teletype during favor- 
able conditions. 

In the first public demonstration, the 
Navy transmitted two-way teletype mes- 
sages between Cheltenham and Hawaii 
and a facsimile photo from Hawaii 
to Cheltenham. In addition, a mes- 
sage transmitted from Cheltenham was 
bounced off the moon, received in 
Hawaii, and re-transmitted via the moon 
back to Cheltenham, with the signals 
covering a total travel distance of close 
to one million miles. 

First Experiments 

Army was first to conduct experi- 
ments in bouncing radar signals off the 
moon in 1946. In June, 1954, Naval 
Research Laboratory successfully passed 
first continuous wave signals over a 
moon reflection path and two months 
later bounced the first voice signals off 
the lunar surface. 

In February, 1956, the Chief of 
Nasal Operations directed the estab- 
lishment of a moon relay circuit be- 
tween Washington and Pearl Harbor 
to evaluate its capabilities and limita- 
tions. The contract for the present 
system was awarded three months later 
to Development Engineering Corp. 
Current experiments include voice trans- 
mission tests (AW Mav 12, 1958, p. 32; 
Aug. 25, 1958, p. 15).' 


ments, working closely with the Lock- 
heed Missile and Space Division. The 
tie-up, however, is not expected to af- 
fect Lockheed’s present relationship 
with Aerojet-General Corp. in develop- 
ment of the solid-propellant propulsion 
system for the Navv-Lockhced Polaris 
fleet ballistic missile. 

Lockheed touched off its latest round 
of diversification moves early last year 
with the formation of an affiliated com- 
pany, Lockheed-Azcaratc, in Mexico 
City for production of the Model 60 
six-passenger utility aircraft and pur- 
chase of controlling interest in the 
Puget Sound Bridge and Dredging Co., 
of Seattle (AW Apr. 6, p. 37). Puget 
Sound last month acquired its first 
large contract since coming under Lock- 
heed control-a 5500,000 order from 
the University of California for conver- 
sion of an oceanographic survey vessel. 

In May, Lockheed acquired Stavid 
Engineering, Inc., which, in December, 
was merged with the parent firm’s 
Electronics and Avionics Division for 
the formation of Lockheed Electronics 
Co. (AW Dec. 14, p. 35). Later in De- 
cember, Lockheed Aircraft Interna- 
tional announced that it had acquired 
a major stock interest in Acronautica 
Macchi, of Varese, Italy, and licensed 
the firm to build the Model 60. 


Lockheed Diversifies to Solids 
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Zeus Delayed by Technical Doubt, Budget 


By Philip J. Klass 

Washington— Administration decision 
to withhold SI 37 million in Fiscal 1960 
funds originally appropriated for the 
preproduction effort on Army's Nike 
Zeus anti-ICBM missile and to deny 
proposals for an additional billion dol- 
lars in Fiscal 196'1 for Zeus preprodue- 
tion has set back the earliest possible 
implementation of the controversial 
missile defense system by two years to 
1966. This is several years after the 
Soviets are expected to have several 
hundred intercontinental ballistic mis- 
siles on a ready-to-fire basis. 

Barring an unforeseen breakthrough 
in missile defense technology, this 
means that the nation’s sole defense 
against ballistic missile attack for at 
least several years in the early and mid- 
1960s will be the threat of nuclear re- 
taliation. This was acknowledged by 
Defense Secretary Thomas S. Gates dur- 
ing recent Mouse appropriations hear- 
ings (AW Jan. 25, p. 31). 

The Administration decision is based 
upon both financial and technical con- 
siderations and follows the recommenda- 
tions of the Joint Chiefs of Staff and a 
special group of top scientists that made 
an extensive appraisal of the Zeus (AW 
Nov. 2, p. 31). 

The President's budget message said 
the Nike Zeus "will not be placed in 
production during the coming year dur- 
ing which further testing will be carried 
out . . . the system should be carefully 
tested before production is begun and 
facilities are constructed for its deplov- 

Basic Questions Remain 

This could be construed as implying 
that a decision as to whether to put 
Zeus into production is heavily depend- 
ent upon the results of forthcoming 
tests in the Pacific. Most qualified ob- 
servers, however, seriously doubt that 
the Zeus tests now planned could re- 
move the basic questions that exist over 
whether it, or any similar system, can 
provide a practical and effective national 
defense against ballistic missiles. Highly 
successful tests, however, might gen- 
erate sufficient pressure to produce a 
few Zeus systems for defense of a lim- 
ited number of vital areas. 

The group of scientists who spent 
many months in analyzing Nike Zeus 
based their appraisal on the assumption 
that the missile would meet its design 
specifications and satisfactorily perform 
the mission for which it is being dc- 

Therc is no serious doubt that Nike 
Zeus can be built with largely available 
state of the art. 


The basic question to which the 
scientists and the Joint Chiefs addressed 
themselves is whether a Zeus-type anti- 
ICBM missile system can be sufficiently 
effective to justify an implementation 
cost of SI 5 billion or perhaps more. 
This is the estimated cost to protect 
vital target areas and major cities. 

The group of scientists headed by Dr. 
George Kistiakowskv, the President’s 
scientific adviser, and Dr. II. R. Skiftcr, 
assistant director of defense research and 
engineering for air defense, made the 
most comprehensive analysis yet per- 
formed on a weapon system, according 
to one Defense official. He adds that 
he doubts whether some of the weapons 
now in the inventory would ever have 
gone into production if they had been 
subjected to the same intensive scrutiny 
in the development stage. 

Deferred Decision 

Some of those who question whether 
forthcoming Nike Zeus tests will pro- 
vide any new data of significance be- 
lieve the current decision is intended 
as an interim action to keep the pro- 
gram going until a new Administration 
comes in and can face the difficult de- 
cision of cither scrapping the program 
or providing funds for production and 
implementation. 

Unless the next Administration de- 
cides to increase the defense budget by 
at least several billion dollars, some 
Defense Department observers doubt 
that Nike Zeus will ever see more than 
token production, if that. This does 
not mean that Zeus itself will require 
several billion dollars in the Fiscal 1962 
budget but that it must compete for 
any production money with other weap- 
ons. primarily those that will increase 
the nation’s retaliatory strength or make 


Sky Bolt Moves Ahead 

Washington— Approval to begin de- 
velopment of the Air Force Skv Bolt air- 
launched ballistic missile. WS-138A, was 
granted last week by Director of De- 
fense Research and Engineering Herbert 
York after revision of original design ob- 
jectives and timetable to more realistic 
values (AW Jan. 4. p. 15). Following 
detailed analvsis bv Air Force and Doug- 
las. the ALBM prime contractor, it was 
decided to aim for slightly shorter mis- 
silc range and for less accuracy and to 
extend the original timetable. Air Force 
has established a “Super- WSPO” (weapon 
system project office) at Wright Air De- 
velopment Division, staffed with top- 
level personnel, to manage WS-138A 
program. Dr. York's office also will 
monitor progress closely. 


existing weapons less vulnerable to sur- 
prise attack. 

In an election year, congressional crit- 
ics arc expected to level their fire on 
what some observers sec as a major in- 
consistency in the Administration's air 
defense policy as expressed in the cur- 
rent budget. 

Defense Department officials in appro- 
priations hearings have played down Rus- 
sia’s generally acknowledged superiority 
in ballistic missiles during the next 
several years by pointing to United 
States superiority in aircraft capable of 
delivering nuclear weapons. 

Present Defense Posture 

Despite this claim of U.S. superior- 
ity in nuclear weapon delivery systems, 
the Administration is not staking its 
air defense posture solely on retaliatory 
deterrence but is asking for more than 
a half billion dollars in Fiscal 1961 with 
which to buy additional Bonrarc and 
Nike Hercules air defense missiles and 
another several hundred million dol- 
lars for expansion of the SAGE aircraft 
early warning system. 

Yet five years from now. when bal- 
listic missiles will pose the major threat 
and the Soviets may have the larger 
arsenal, the Administration will be re- 
lying almost entirely upon retaliatory 
deterrence for air defense, critics are 
expected to charge, because it is un- 
willing to increase federal expenditures 
by less than 2%, the amount needed 
now for Zeus preproduction effort. 

These critics arc expected to ask 
whether the several billion dollars in 
capital costs now planned or programed 
for completion of air defense against 
manned bombers in Fiscal 1961-63 
might not be better spent for Nike 
Zeus now. 

In at least some Defense Department 
quarters there are reservations over the 
wisdom of continuing to spend these 
additional funds for defense against 
manned bombers. However, it is 
pointed out that the Soviets still possess 
a dangerous bomber threat and that 
relatively little money could be saved 
by terminating Bomarc or SAGE proj- 
ects and present program for Hercules 
improvements at this late date. 

Even if it were decided to terminate 
these programs, some Defense officials 
believe the funds saved could buv a 
more effective defense against ballistic 
missile attack if used to expand produc- 
tion of our own ballistic missiles, in- 
crease the hardening and dispersal of 
our missile sites, provide mobile launch- 
ing platforms or more Polaris fleet bal- 
listic missile submarines. 

In an age of ballistic missiles, nations 
must face the fact that there is no feas- 
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Drawing Shows B-52H Configuration 


ible ballistic missile defense known to 
science at present, only the passive de- 
fense of retaliatory deterrence, these 
observers believe. 

Any defense system can be over- 
whelmed if any enemy builds and 
launches sufficient numbers of attacks 
on the system. In the case of the 
manned bomber, its cost is considerably 
more than that of the Bomarc or Nike 
Hercules required to knock it down, 
giving the defender an economic ad- 
vantage. But for a ballistic missile, 
which can carrv a number of low-cost 
decoys, each of which may require an 
anti-ICBM missile to knock it down if it 
cannot be positively identified as a de- 
coy, the defender faces an uneconomic 
tradeoff. Even without decays. Zeus 
critics say the cost of building Nike 
Zeus missiles plus the required ground 
radars and computers may force the de- 
fender to spend something more than a 
dollar for every dollar an enemy spends 
on building ballistic missiles. 

Viewed in this light, Nike Zeus can- 
not provide a real defense against en- 
emy ballistic missiles, only a mecha- 
nism which forces an enemy to build 
additional missiles, according to Zeus 

The same result can be achieved at 
less cost by putting money that would 
be needed for Zeus implementation 
into the manufacture of more U.S. 
ballistic missiles, additional hardening 
and dispersal of missile sites, mobile 
launching platforms and/or more 
Polaris submarines, some Defense offi- 
cials believe. 

To this argument, Zeus supporters 
point out that the accuracy now being 
obtained by U. S. ballistic missiles, and 
those apparently being obtained by the 


Soviets, make hardening less and less 
effective in protecting our own retalia- 
tory capability and other vital targets. 

It is only a matter of several years be- 
fore both the Soviets and the U. S. will 
have ballistic missiles capable of hitting 
within a radius of less than a mile of the 
intended impact point, observers be- 
lieve. With multi-megaton thermo- 
nuclear warheads, such near-direct hits 
will knock out installations hardened to 
even several hundred pounds per 
square inch, these observers contend. 

Unless some active defense system 
such as Nike Zeus is installed to pro- 
vide a measure of protection for vital 
military command and control centers, 
there might be no survivors with the 
authority to direct the nation’s counter- 
blow or its subsequent war effort. 

At least a few Defense officials have 
begun to think of the possible desir- 
ability of Nike Zeus installations at a 
handful of locations where vital com- 
mand and control functions mil be car- 
ried out. As the impact of ballistic mis- 
sile guidance accuracies penetrates more 
deeply, additional support may be 
gained for at least a few Zeus installa- 

If and when this occurs, it could gen- 
erate strong political pressures to ex- 
pand the number of Zeus installations 
for additional areas, forcing the next 
Administration to reconsider the entire 
program. 

Despite concern expressed by Navy 
officials over the prospect of Soviet sub- 
marine-launched ballistic missiles, the 
general consensus of Defense Depart- 
ment thinking is that the Russians nave 
not launched a major ballistic missile 
submarine program, nor are thev likely 
to do so. This is based on the fact that 


it is easier and more economical for the 
Soviets to hide land-based ballistic mis- 
siles in the vast reaches of the Soviet 
Union and to coordinate their launch- 
ing in a surprise attack, than to resort 
to submarine-launched ballistic missiles 
with the problem of coordination. 

If the Defense Department should 
revise this appraisal and become seri- 
ously concerned over the threat of sub- 
marine-launched missiles, this could 
generate added support for Nike Zeus 
production. Reason behind this is that 
the small ballistic missile that can be 
launched from a submarine cannot carry 
sufficient payload to permit widespread 
use of decoys. Furthermore, its inter- 
mediate range ballistic trajectory makes 
the warhead an easier target. 

The Administration has asked for 
S300 million in Fiscal 1961 to continue 
Nike Zeus research and development 
and to procure sufficient radars, com- 
puters, target and test missiles and test 
range facilities to carry out full-scale 
tests near Kxvajalein Atoll in the Pa- 
cific in 1962. 

These tests are expected to provide 
"valuable knowledge in the whole field 
of anti-missile work . . . (which) will 
be highly useful whether or not Nike 
Zeus ever goes into production,” De- 
fense Secretary Gates said during recent 
House appropriations hearings. 

In addition to Nike Zeus, Defense 
Department’s Advanced Research Proj- 
ects Agency is spending about SI 00 mil- 
lion on Project Defender, a program 
intended to learn more about the radar 
and infrared characteristics of a ballis- 
tic missile in flight and its nose cone 
during re-entry as well as exploring 
exotic ideas for a possible active defense 
against ballistic missiles. 
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Power Reaffirms Stand on Soviet Threat 


By Katherine Johnsen 

Washington— Gen. Thomas S. Power, 
head of Air Force’s Strategic Air Com- 
mand, repeated his stand last week for a 
24-hr. air alert of SAC’s Boeing B-52 
striking force as the only sure way of 
avoiding a knock-out blow by the Soviet 
Union’s intercontinental ballistic mis- 
sile force despite unwavering opposition 
to the proposal by the President and his 
Secretary of Defense. 

Gen. Power testified on the U. S. 
strategic deterrent posture before a 
crowded joint session of the Senate's 
Space Committee and Preparedness In- 
vestigating Subcommittee, both headed 
by Sen. Lyndon Johnson (D.-Tex.). 

President Eisenhower later dismissed 
Gen. Power’s presentation as that of a 
special pleader for SAC. Defense Sec- 
retary Thomas S. Gates labeled Power’s 
premise that 300 ballistic missiles could 
destroy U. S. capability to retaliate ef- 
fectively “unrealistic in consideration of 
the facts." Gates stressed the nation’s 
“diversified form of retaliatory power,” 
including Navy’s nuclear striking force 
and approximately 1,000 Air Force tac- 
tical aircraft equipped with nuclear 
weapons on fixed bases “circling" Rus- 

* Gen Power noted that SAC is now 
“90% of the free world's striking power 
in TNT." Proposing a constant B-52 
air alert, he conceded that “as a field 
commander, I try to prepare for the 
worst possible situation . , .” 
Administration Program 

The Administration program provides 
for an “on-the-shelf” air alert program 
involving preparatory steps such as pur- 
chasing additional B-52 spares. Total 
of $185 million has been earmarked 
for the program in the Fiscal 1960 and 
Fiscal 1961 budgets. Actual spending 
is estimated at $20 million in Fiscal 
1960 and $90 million in 1961. 

Cost of the around-the-clock air alert 
proposed by Power is estimated at over 
$1 billion annually. 

Duration of the alert, Gen. Power 
said, should be determined by either of 
these two developments: 

• Introduction of the mobile Minute- 
man solid-propellant intercontinental 
ballistic missile into SAC in quantity. 
Gen. Power set this missile “era of 
plenty”— when the U. S. would regain 
its capability of a devastating counter- 
blow— in the mid-1960s. 

• Establishment of an effective missile 
warning system. “As of this moment.” 
Power reported, SAC would have ade- 
quate warning of an incoming bomber 
attack to get off the ground in 1 5 min. 
But as Russia's ICBM power is rapidlv 


building up, SAC will be confronted 
with a “zero warning" situation. 
"Warning is the key,” lie told the Sen- 
ate committees. "When we are sure 
we have naming, we can abandon the 
air alert." 

It probably will be two to three years 
before the Ballistic Missile Early Warn- 
ing System— the first U. S. missile warn- 
ing program designated to provide a 
maximum warning time of 1 5 min.— will 
be fully operational. The first BMEWS 
station in Greenland is scheduled to 
become partially operational within the 
next few months. Other two stations in 
the system will be located in Alaska 
and Great Britain. 

Lt. Gen. Bernard A. Schricvcr, com- 
mander of the Air Research and Devel- 
opment Command, who testified with 
Gen. Power, urged "very top priority” 
for the Midas satellite missile warning 
program, expected to offer earlier and 
more exact warning than the BMEWS. 
Ccn. Sehricver said lie is “hopeful" a 
decision will be reached shortly on pro- 
posals to move forward with develop- 
ment of Midas into a weapons system. 

Questioning by Democratic senators 
was sympathetic, by Republican sena- 
tors skeptical, as Gen. Power defended 
his contention that Russia with 150 
ICBMs and 150 IRBMs could pos- 
sibly wipe out SAC within 30 min. 
unless the B-52 force is put on air 
alert. USSR now is generally recog- 
nized to have this IRBM capability. It 
is expected to build a force of “1,000 
or more” ICBMs by the end of 1962, 
according to a study by the Washing- 
ton Center of Foreign Policy Research 
of Johns Hopkins University for the 


(AW Dec 




). 68). 


President's Stand 

Asked at his press conference last 
week to comment on the testimony of 
Gen. Power that “our deterrent of 
heavy bombers cannot be properly safe- 
guarded unless the force is put on a full 
air alert." the President replied: 

"No. I’m— there arc too many of 
these generals have all sorts of ideas; but 
I do point this out: I have got the 
Secretary of Defense, whom I trust, and 
who I know is honest in his study, 
analysis and conclusion. That is Sec- 
retary Gates. And beneath him, assist- 
ing him, is the chairman of the Chiefs 
of Staff, whom I similarly trust: and the 
Joint Chiefs of Staff, with those two, 
are mv military advisers. And I have 
been long enough in the military serv- 
ice that I assure you that I cannot be 
particularly disturbed because every- 
body with a parochial viewpoint all over 
the place comes along and takes and 


says that the bosses know nothing 
about it. 

“Now, I don’t think anyone’s trying 
to impugn the patriotism and the earn- 
estness and the integrity of the group 
I have just mentioned. And I think, 
myself, they are the ablest people we 
could get. That’s the reason they were 
selected.” 

Gen. Power pictured SAC today as 
“the most powerful strategic force in 
the history of the world” but added 
that he is “not satisfied with the plans 
today for the future.” 

SAC Strength 

Congressional testimony developed 
these points on the elements of SAC 
strength: 

• North American B-70. SAC wants 
this Mach 3 bomber project, which has 
been cut back to prototype development 
work by the Administration (AW Dec. 
7, p. 26), “pursued at a high rate” as the 
prospective replacement for the B-52 
in the mid-1960s, Gen. Power said. He 
reported that a technical evaluation is 
now being made of the Convair B-58C, 
equipped with Pratt &• Whitney J58 
engines, as an alternative to the B-70. 

At a Senate Appropriations Commit- 
tee hearing. Secretary Gates and Sen. 
Stuart Symington (D.-Mo.) clashed over 
the stretchout of the B-70 program. 
Gates argued that $5.5 billion would 
have to be spent to have an operational 
aircraft in 1965 and that “there will be 
four missile systems in being by this 
time.” Even with such an expenditure. 
Gates added that it is “now doubtful" 
a successful aircraft could be developed 
in five years. 

Symington emphasized the "positive 
control” capability the manned B-70 
would offer in the missile era and the 
possibilities that it might evolve into a 
nuclear-powered aircraft, serve as the 
first stage of a missile or as a commer- 
cial transport. He said the B-70’s speed 
might reach “a Mach up to 6 or 10 
after passing the heat barrier.” 

• Atlas, Titan programs. Gen. Schriever 
testified that it is now "too late” to 
speed up production of the liquid-fueled 
Atlas or Titan to close the missile gap. 
The missiles ordered into production 
now, he pointed out, would not be 
ready for SAC until 1963, when the 
more advanced Minutcman will start 
closing the gap. At best, Gen. Schriever 
said. Atlas or Titan “could add a little 
to the end of 1962.” 

He described the "gap” between the 
U. S. and USSR as one of “numbers” 
and not of missile quality. Pointing out 
that "17 Atlas shots in a row have been 
completely satisfactory” and that Titan, 
which will comprise one-third the SAC 
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missile inventory by the end of 1962, 
has the “extremely good record of five 
out of seven successful shots.” Schriever 
declared that “at this time USSR mis- 
siles are not more reliable than U. S. 
missiles.” 

• Minutcman. This “is being pushed 
as hard as any program can be pushed,” 
Gen. Schriever reported. "It is a high 
risk program." Secretary Gates left the 
door open for a future increase in the 
Minutcman program, when he has 
“more confidence” in the missile. 

• B-58 medium range bomber. Gen. 
Power favored an acceleration in the 
planned program for this replacement 
for the obsolescent B-47, which now 
comprises three-fourths of SAC’s fleet. 


Washington— Soviet scientists contin- 
ued to speculate on possible uses for 
Russia’s “more powerful" space booster 
as the first series of test launchings into 
the Pacific Ocean ended last week 
after two shots in 1 1 days. 

Russia announced on Feb. 1 that it 
was freeing the Pacific target area for 
shipping and air flights “before sched- 
ule” and said the “present stage of test- 
ing has been completed successfully” 
with the second launching on Jan. 31. 
First test launch was made Jan. 20 (AW 
Jan. 25, p. 36). 

Russia had announced on Jan. 8 that 
the area was being reserved from Jan. 
15 to Feb. 15 for “the first launchings” 
of a number of shots to be made 
"within the coming months of 1960.” 

Announcement of the second shot 
said the last stage and nose cone reached 
the target area, and the nose cone’s 
point of impact was determined by 
shipbornc radar and optical and acoustic 
stations. The statement lacked the de- 
tail included in the announcement of 
the first shot, but Prof. Boris Sigaryev 
of the Sternberg Astronomical Institute 
said in Moscow that the reason for this 
was the similarity of data obtained in 
the two shots. The Soviet news agency 
Tass said the launchings had been con- 
cluded because the necessary informa- 
tion had been obtained. 

Soviet scientists continued to talk of 
using the rocket for lunar and planetary 
flights, earth satellites carrying astro- 
nomical telescopes, manned earth satel- 
lites, an earth-orbiting television relay 
network and weather monitoring satel- 
lites. 

To reach Mars when it makes its next 
close approach to the earth, a rocket 
traveling a minimum energy trajectory 
at a velocity of about 9.96 miles per 
second should be launched next Oct. 1 . 
The penalty in velocity needed to make 


The Fiscal 1961 budget provides for 
three B-58 wings. One B-58 has been 
delivered to SAC and the aircraft “are 
now coming in very rapidly," Gen. 
Power said. 

• Space satellites. Gen. Schriever urged 
“top priority" for two satellite programs, 
in addition to Midas— the Samos sur- 
veillance satellite for obtaining intelli- 
gence data on enemy targets, and com- 
munications satellites being developed 
under Advanced Research Projects 
Agency cognizance. He reported that 
Samos “is progressing rapidly." There 
is not “a firm military requirement” at 
this time for big-thrust rockets and deep 
space explorations, the general com- 
mented. 


the flight increases slowly for about 30 
to 40 days after that date, then in- 
creases rapidly. Flight time at the mini- 
mum velocity is about 259 days. 

Prof. A. A. Blagonravov said early 
in January that “it is not vet possible 
to confirm that a vehicle will be sent 
toward Mars this year, but it is obvious 
that everything is being done so that 
such a ballistic flight will be possible 
at the end of 1960, at a time when 
Mars will be at a relatively close dis- 
tance to earth. It will be in 1961 that 
Venus can be approached with the 
greatest chance of success.” Next fav- 
orable date for a shot to Venus occurs 
next Jan. 1 3. The flight requires some 
6.90 mps. velocity for a minimum en- 
ergy flight of some 146 days. 

Prof. V. V. Dobronravov has said 
the rocket now being tested with a 
dummy last stage can, with the addi- 
tion of an engine in that stage, exceed 
earth escape velocity of 6.72 mps., travel 
to the planets (AW Feb. 1, p. 25). 

Dobronravov said early in January 
that launching of “a complete rocket” 
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would follow the early tests, which were 
aimed at proving that “the calculations 
are correct, that the propellants of each 
stage and the guidance system are func- 
tioning perfectly.” He said launching 
of the complete rocket "will be the mo- 
ment of experimentation for a vehicle 
whose goal is to transform itself into a 
lunar satellite or to reach other planets.” 

Last week, Dobronravov said in an 
interview rqjorted by Tass that a heavy 
Sputnik can be fitted with “retrorockets, 
which will safeguard it against disinte- 
gration in passing through the dense 
strata of the earth’s atmosphere.” 

The next stage in developing artifi- 
cial satellites will be to equip them with 
a device that will enable their safe re- 
turn through the atmosphere and a 
smooth landing, Dobronravov said. 

B. Mirtov. master of physics and 
mathematics, said there is a need for 
heavy Sputniks carrying a device “com- 
prising automatic regulation and guid- 
ance mechanisms, and a big supply of 
fuel . . . necessary to reduce the speed 
. . . and enable it to land safely in a 
prearranged place,” according to Tass. 
“. . . With time, heavy Sputniks will 
provide a sound basis for the develop- 
ment of a manned space station-observa- 
tory,” Mirtov said. 

Dobronravov also has spoken of a 
satellite equipped with "engines” and 
“a fuel reserve which will make braking 
possible.” Applying the same idea to 
"cosmic rockets” will assure soft land- 
ings on the moon and planets, he said, 
and “finally, it is planned to equip them 
with everything necessary for them to 
resume their flight, leave the planets 
where they landed, and return to earth.” 

Glennan States Stand 
On Executive Privilege 

Washington— Personal evaluations 

and recommendations of National Aero- 
nautics and Space Administration offi- 
cials prepared in connection with let- 
ting contracts should not be made pub- 
lic, NASA Administrator T. Keith 
Glennan told the House Space Com- 
mittee last w'cek. 

Review of these documents by per- 
sons outside NASA. Glennan con- 
tended. would tend to interfere with 
normal procedures within NASA be- 
cause, he said, officials would not feel 
free to express their personal opinions 
and evaluations if they knew they were 
to be made public. 

Glennan’s statements were made to 
the committee in answer to charges by 
the General Accounting Office that 
NASA has withheld information on two 
major contracts (AW Feb. 1, p. 15). 
Glennan told the committee that he 
had furnished the GAO all information 
it requested except personal memo- 


Soviet Scientists List Rocket Uses 
As Pacific Test Launchings End 
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Westland, Fairey Complete Plans 
To Form Helicopter Combine 


London— Government-spurred con- 
solidation of the British aircraft indus- 
try now is virtually complete with the 
agreement to merge Westland Aircraft. 
Ltd., and United Kingdom aviation 
interests of the Fairey Co., Ltd., into 
a group which will comprise almost all 
Britain's helicopter manufacturing in- 

The agreement is to be effected by 
sale of the issued share capital of F'airev 
Aviation. Ltd., to Westland for about 
S9.24 million in cash and shares, l-aircy 
Aviation, subsidiary of the Fairey Co- 
operates all Faircv’s U. K. aviation in- 

The new combination, which will 
constitute a specialized helicopter group 
eligible for government support, will 
make Westland the largest helicopter 
manufacturer in Europe. The Westland 
group already includes Saundcrs-Roe 
and the helicopter activities of Bristol 
Aircraft. 

“It will be Westland’s aim by a policy 
of integration to maintain maximum 
efficiency and to meet at home and 
abroad the ever-growing competition 
from foreign helicopter manufacturers," 
Westland and Fairey stated in a joint 
announcement of the merger. 

Westland will continue to develop 
the Rotodyne VTOL airliner project, 
and arrangements have been made for 
the development contract with the gov- 
ernment-believed to be worth about 
SI 1.2 million— to be signed “forth- 
with." Westland will be able to offer a 
range of seven types of helicopter from 
the two-scat Skccter to the Westmin- 

The company also plans to develop 
a twin-Gnome turbine version of the 
Wessex with increased performance at 
altitude. The prototype is scheduled to 
fly this year. A civil version, carrying up 
to 14 passengers, will be suitable for 
opening up inter-city, off-shore or other 
services. A second’ new tvpe is the 
Wiltshire (AW’ jan. 18, p. >4), a boat- 
hulled helicopter with twin Gazelle tur- 
bines (or later with three turbines) for 
both military and civil work and carry- 
ing up to 23 passengers. The first Wilt- 
shire is expected to fly this year. 

Westland also will probably take 
over work on the Fairey Gannct anti- 
submarine aircraft. 

Fairey investment and activities in 
the aircraft manufacturing company- 
(Airco) consortium formed to build the 
DH-121 for British European Airways 
additionally will be taken over by West- 
land, it is believed, although Westland 
will not comment on its Airco plans at 
this stage. 


After shedding Fairey Aviation, the 
Fairey Co. is left with seven major sub- 
sidiaries. Four U.K. subsidiaries are 
Fairey Engineering (atomic energy), 
Fairey Marine (pleasure craft and 
yachts), Aeroplastics (plastics) and 
Fairey Air Surveys. Abroad, the com- 
pany's chief subsidiaries are: the F'airev 
Aviation Co. of Canada, F’airev Avia- 
tion Co. of Australasia Ptv.. and Avions 
F’airev S.A., Belgium. 

Safe of Fairey Aviation capital to 
Westland will be effected for the fol- 
lowing consideration: the issue to the 
F'airev Co. of two million Westland 
shares of five shillings (70 cents) each, 
credited as fully-paid (not ranking for 
forthcoming Westland issue by way of 
capitalization or reserves or final divi- 
dend for the period ending Sept. 30, 
1959), and a cash payment of about 
53.9 million. 

Shares will be distributed to Fairey 
Co. shareholders in the proportion of 
one Westland for every two Fairey 
shares held. The necessary adjustment, 
since this involves distribution of more 
Westland shares than F'airev will re- 
ceive, will be made by purchase. 

NASA Pilot Escapes 
In Vertiplane Crash 

Moffett Field, Calif.-Army-Rvan 
Vertiplane research VTOL airplane 
was destroyed in a crash here after it 
pitched up through 180 deg. and dived 
5,000 ft. to the ground in an inverted 
attitude. 

The experimental aircraft was newly 
turned over to National Aeronautics 
and Space Administration Ames Lab- 
oratory here after completing its Army 
test program with 21 successful flights 
in the preceding six weeks. 

NASA test pilot Glen W. Stinnett 
ejected at 1,000 ft. in an inverted posi- 
tion. His back was sprained by the im- 
pact of the ejection seat because he was 
hanging on the seat belt and shoulder 
harness. A Navion chase plane was 
flown by Ryan test pilot Lou Everett. 
The aircraft was in level flight at a low 
power setting and low flap deflection 
when the violent pitch-up began. 

Army designates Vertiplane the V7-- 
3-RY. The Army phase of the Verti- 
plane program ended about three weeks 
ago and NASA personnel were checking 
out on the aircraft when the crash oc- 
curred. A year ago, the Vertiplane. 
flown by Ryan test pilot Pete Girard, 
was damaged in a hard landing when a 
propeller transmission failure occurred 
(AW Aug. 31, p. 39). 


News Digest 


Atomic Energy Commission awarded 
a contract to Blaw-Kno.x Co. last week 
to study the facilities required to test 
an indirect cycle nuclear engine system 
of the type currently under develop- 
ment by Pratt & Whitney Division of 
United Aircraft Corp. for AEC and the 
Air Force. Facilities will be located at 
the AEC Nuclear Reactor Testing Sta- 
tion where all present test facilities arc 
designed for direct cycle powcrplants 
such as the system under development 
by General Electric. 

Molecular microwave amplifier is be- 
ing developed bv TRG. Inc., Svosset. 
N. Y., under a S’l 10,000 Rome Air De- 
velopment Center contract. The low- 
noise amplifier operates on a new prin- 
ciple and differs from both parametric 
and Maser amplifiers, although it has 
characteristics in common with both. 

Martin Co. wall continue research 
and development of the Pershing bal- 
listic missile system under an 582,599,- 
690 follow-on contract from Dqjart- 
ment of the Army. Contract brings 
total Fiscal 1960 funding for Pershing 
to 5118,057,000. It covers production 
of missiles, ground support equipment, 
training and flight and environmental 

Raytheon Co. and Compagnic Cen- 
erale de TSF, of France, have signed an 
agreement to exchange data in the mi- 
crowave tube field. 

Helicopter Assn, of Great Britain has 
been liquidated and its activities trans- 
ferred to the newly formed Rotorcraft 
Section of the Roval Aeronautical So- 
ciety. 

Acronutronic Division of Ford Mo- 
tor Co. will study design of a system 
to aid scientists in cataloging and com- 
puting satellite orbits under a contract 
from Air Research and Development 
Command. 

First hardware for machine transla- 
tion of Russian scientific and technical 
literature for USAF' will include an In- 
ternational Business Machines com- 
puter capable of translating 1 50 charac- 
ters per second into English. Other 
hardware is a Baird-Atomic print reader 
and a Shephard adapted output printer. 

Hiller X-18 VTOL has completed 
flight test phase in conventional aircraft 
configuration, including flutter tests. 
After maintenance and instrumentation 
checks, the tilt-wing research craft will 
start in transition flying, changing the 
wing from conventional toward full-up 
position in small increments. 
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Crew Issue Sparks New Labor Debates 


Salary costs could triple within next two years; 
pilots may make strong bid to cut flying hours. 

Bv Robert H. Cook 

Washington— Status of the controversial “third-pilot" station on jet trans- 
port crews is shaping into a key factor that may play a major role in labor- 
management contract negotiations during the coming year, touching of! new 
inter-union as well as labor-management battles. 

Heavy expenses already incurred by the airlines in extra salaries for addition 
of a third pilot, as the Air Line Pilots Assn, demands, while retaining a flight 
engineer, as the Flight Engineers International Assn, demands, are expected 
to triple within the next two years. 


ALPA, which sees no need for a non- 
pilot-trained flight engineer on jet trans- 
port crews, contends that a third pilot 
is necessary in order to provide a “fail- 
safe” crew complement. 

The three airlines which have ac- 
cepted the third pilot thus far— Ameri- 
can, Eastern and Trans World— contend 
that the fourth crew member was added 
in order to bring contract negotiations 
to a successful close rather in recogni- 
tion of the validity of ALPA's “fail- 
safe” concept. The three carriers also 
have retained flight engineers on jet 

ALPA, on the other hand, says it 
still intends to fight for a three-man 
crew, all of them pilot-trained. 

Intensity of the dispute recently ap- 
proached a new crisis when Eastern 
sought a court injunction to require its 
pilots to take Douglas DC-8 flight 
training. 

Company spokesmen said the ALPA 
chapter’s refusal to take the training 
voluntarily was based primarily upon a 
desire to acquire flight engineer train- 
ing beyond the amount agreed upon a 
year ago. The pilots contend additional 
training is needed, while the flight engi- 
neers have said submission to ALPA de- 
mands will be regarded as a contract 
violation. Some airline observers believe 
the pilots' union may use the third-pilot 
issue as a pawn in forthcoming contract 
negotiations. One possibility which al- 
ready has the backing of individual pi- 
lot groups would be to relinquish the 
demand for a third pilot in return for a 
reduction in maximum (light hours to 
a point below the present standard of 
85 hr. a month. ALPA headquarters, 
however, is strongly resisting any at- 
tempts at dropping" the third-pilot de- 
mand. 

ALPA Council No. 4 in Los Angeles, 
where a high percentage of TWA jet 
pilots are domiciled for transcontinental 


flights, is on record as favoring elimina- 
tion of the third pilot. 

Objecting to an official reply by 
ALPA headquarters executives that 
their desire to abandon the third pilot 
on jet flights and accept, in exchange, 
lower monthly Sight hours, represents 
the views of a “minority group” in "col- 
lusion with management to the detri- 
ment of ALPA,” the council asked that 
the union's board of directors permit a 
poll of individual TWA pilots on the 
third pilot stand by approving the fol- 
lowing resolution: 

• “Whereas . . . experience in operat- 
ing jet aircraft 85 hr. per month for 
flight crews has imposed intolerable 
working conditions with attendant fa- 
tigue factors that may well develop into 
hazardous health and safety considera- 
tions, and: 

• “Whereas . . . TWA management 
has repeatedly expressed a willingness to 
reduce the monthly hours and pay the 
rates consistent with the formulae 
adopted by the 1956 (policy) conven- 
tion provided ALPA’s demand for a 
third pilot is abandoned and: 

• “Whereas . . . experience has proved 
conclusively that a third pilot on jets 
is not needed (even less than on pro- 
peller-driven aircraft) for safety reasons 
or otherwise and: 

• Whereas . . . pilots assigned as second 
officers have been placed in a humiliat- 
ing role where their proficiency as a 
pilot fast degenerates and: 

• “Whereas ... a reduction in monthly 
living hours on jets will restore accept- 
able working conditions; provide for a 
hedge against technological unemploy- 
ment; make for better job opportunity 
for every TWA pilot and: 

• “Whereas . . . traditionally the only 
accepted method to combat technolog- 
ical unemployment in the labor move- 
ment has been a reduction in working 


• “Therefore, be it resolved that . . . 
the TWA pilots be polled via a mail 
ballot on the following proposal: That 
the TWA Master Executive Council 
obtain permission from the Board of 
Directors of ALPA to permit the TWA 
pilots to reopen the contract pertaining 
to jets for the purpose of reducing the 
monthly maximum (flying hours), in- 
crease the rates of pay (pegged speeds) 
and remove the demand for three 

ALPA headquarters spokesmen in 
Chicago were unable to confirm late 
last week whether the resolution request 
had been approved or rejected but noted 
that, while the reduced working hours 
could be negotiated with the company 
by TWA councils, any move to drop the 
third pilot would require a vote of 
ALPA's board of directors to change 
the union's industry-wide policy. 

Trans World Airlines spokesmen say 
the airline has received a mounting 
number of inquiries from individual pi- 
lots on the company's stand on maxi- 
mum pilot hours on jets suggesting the 
possibility of discarding “our require- 
ment for three pilots on jet operations." 

Noting that TWA accepted the 
third pilot only because of its contract 
agreement, the airline executive said, in 
a general letter of reply to the queries, 
that TWA has not changed its position 
that a third pilot is surplus, since, it 
says, neither the Boeing 707 nor the 
Convair S80 turbojet transport is dc- 

Thc airline says a third pilot is unneces- 
sary for either a safe or efficient aircraft 
operation. 

The airline’s letter to the pilots con- 
tinued: “We think that both the pilots 
and the company would, in the long 
run, benefit by the elimination of the 
contractual requirement for a second 

It added that any discussion of the 
possibility of reducing pilot hours could 
only be conducted with ALPA. 

Average experience of these pilots 
ranges from threc-to-four years, placing 
them in the 512,000 a year bracket 
and raising each carrier's operational 
costs bv an estimated SI million a 
year. By 1962, American, TWA and 
Eastern will have a total turbojet fleet 
of 149 aircraft, which they say will 
require 600 third pilots at an additional 
cost of almost 58 million a year for 
the three airlines. At present, third 
pilots are just beginning to enter East- 
ern's payroll. 

Third pilot expense breakdown would 
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British Order 707 Modifications 


be approximatclv 53.6 million for 
American, S2.4 million for TWA and 
51.2 million for Eastern by 1962. 

Actual duties of the second officer 
are the same at both TWA and Ameri- 
can, where, the airlines say, he gen- 
erally functions as an "administrative 
assistant” to the pilot in command by- 
helping maintain log books and rec- 
ords, assisting in radio and navigational 
communications, watching for flight 
traffic and manning a cockpit station 
in the event of emergency, except that 
of the pilot in command. He is listed 
as third in command by both airlines 
and must have the minimum copilot 
qualifications, including a commercial 
pilot's license, instrument rating and 
ability to flv the aircraft. 

Eastern Air Lines' spokesmen say 
they intend to make maximum use of 
their third pilots, who will divide their 
time between “paperwork” duty in 
flight and actual time at the jet con- 
trols. Eastern plans to give the third 
pilot equal flight experience with the 
first officer by relieving the copilot on 
manv flight segments. 

Further fuel has been added to the 
third pilot issue with recent reports 
that some TWA captains had advised 
second officers to sign their pay-cards 
and remain at home. 

A notice from the ALPA chapter 
chairman at TWA called pilots' atten- 
tion to the fact that “in one known 
instance the suggestion was actually 
carried out." The notice warned that 
such action was in direct violation of 
company regulations and ALPA’s con- 
tract agreement. TWA also posted spe- 
cial bulletins to flight crews urging 
against such measures and asking that 
any violations be reported. Company- 
officials say they have not found any 
proof of the alleged violations. 


Seattle— British Air Registration 

Board has called for a series of modifica- 
tions on the Boeing 707-420 transports 
on order by British Overseas Airways 
Corp. before it will certificate the air- 
craft for scheduled BOAC service. 

Specifically, the British board has or- 
dered a 35 in. extension of the vertical 
fin, full-time rudder boost, modification 
of the yaw damper and the inclusion of 
a small ventral fin. Boeing is conform- 
ing with the order and has returned the 
first two of BOAC’s airplanes, which 
have been flying, for modifications. 

Two other aircraft, which are sched- 
uled -for roll-out in about three weeks, 
are nearing completion and probably 
will receive the modifications in the fac- 
tory. BOAC has 15 of the 707-420s. 
which are powered with the Rolls-Royce 
Conway bypass engine, on order. 


BOAC Considers 
Super VC. 10 Transport 

London - British Overseas Airways 
Corp. may strengthen its long-range serv- 
ices by the purchase of a number of 
Super VC.10 jet transports from Vickcrs- 
Armstrongs (Aircraft). Ltd. BOAC order 
is understood to be under consideration. 
The Super VC.10 will carry up to 200 
passengers. 50 more than "the VC.10. 
Fuselage is extended about 50 ft. more 
divided fore and aft from the wing. 

If the project goes ahead, the airline 
would bring the Super VC.10 into serv- 
ice around 1964-1965. after the VC.10 
(AW Sept. 21, p. 39). Currently, 
BOAC has 35 VC.lOs on order from 

20 more. § ' 


No specific reasons have been given 
for the changes. However, ARB chief 
pilot D. P. Davies flew the aircraft for 
about 10 hr. some time ago and. at 

would make the plane acceptable. 

Two weeks ago. ARB notified the 
manufacturer that the 707-420 would 
be required to demonstrate control and 
stability in approach, refused landings 
and climb-out with two engines out on 
the same side. Federal Aviation Agency 
is not requiring this performance test 
on the aircraft because of the small 
probability of losing two engines on the 
same side under operating conditions. 

The test is made more difficult be- 
cause the Conway engine has about 
1 .000 lb. more thrust than the commer- 
cial rating of the Pratt & Whitney J75 
turbojet engine. The added thrust tends 
to increase yawing movement consid- 
erably due to asymmetrical thrust. 

Ventral fin and rudder boost modi- 
fications are intended to cope with the 
problem created by the two-engine-on- 

modification is designed to add a little 
redundancy to the circuit. Ventral fin 
is small— about two feet deep and six to 
seven feet wide. Vertical fin extension 
will be accomplished by adding a cap. 

Boeing is satisfied with Rolls-Royce 
construction of pods, pylons and sup- 
pressor-reversers for the Comvay. 

Douglas Aircraft Co. spokesmen say 
that geometry and system of the Con- 
way-powered DC-S will be exactly the 
same as the DC-8 equipped with the 
J75 but that minimum controllable 
speed with an engine out will be higher. 

Douglas docs not have to run an ARB 
certification test since it has sold no 
turbojets to British operators. 


AVIATION WEEK, 



Air France jets were flying before Gigi was born! 


Gigi is six. Yet it was more than six years ago 
(February 19, 1953, to be exact) that Air France 
began flying regularly scheduled pure jet aircraft! 

Since then. Air France has logged over 4 million 
jet passenger miles. First, with the sleek, vibration- 
less, 500-mile-an-hour Caravelle. And now, Air 
France has added the fabulous new Boeing 707 
Intercontinental to its fast-growing pure jet fleet. 
The Intercontinental is the world’s fastest, largest. 


longest-range jetliner crossing the Atlantic non-stop 
between New York and Paris in only 614 hours. 

The Boeing 707 Intercontinental is the most thor- 
oughly tested airliner in aviation history. First, with 
thousands of hours of testing on the ground; then, 
more thousands of hours of actual flights. 

Yes, Air France jets were flying before Gigi was 
bom. A reassuring fact to remember whenever you 
fly overseas on the world’s largest airline. 


AIR«FRANCE cDUTT 

WORLD'S FASTEST JETLINER / WORLD'S LARGEST AIRLINE 



Convair Builds Metal Mockup of 600 Jet Transport 

Mct.il mockup of Convair 600 turbojet transport will be used to check out design changes for customers and to assure uniformity of elec- 
trical wiring, hydraulic lines, instrumentation. Bight controls and tub ing. Aerodynamic anti-shock bodies (AW Sept. 8, 1958, p. 50) on 
upper wing surface are designed to improve speed capabilities; the 600 is expected to attain 635 mph. Wing leading edge slats arc 
incorporated on the metal mockup. First aircraft (background) is scheduled for factory completion in July. 


Airlines, Post Office 
Clash Over Mail Rates 

Washington— Civil Aeronautics Board 
hearings in the Non-Priority Mail Rate 
Case opened last week with the Post 
Office Department and air carriers still 
differing sharply on the level of mail 
rates that should be established (AW 
Nov. 2, p. 41). 

In a joint trial brief, nine trunklines 
stated that the non-priority mail should 
include only regular first-class and other 
preferential mail and that rates estab- 
lished for this category should not apply 
to air mail and air parcel post. The car- 
riers said they wanted rates for non- 
priority mail to be set at 100% of 
terminal charges— costs attained in the 
ground-handling of the mail— plus 50% 
of the line-haul charges now in effect 
for regular air mail under the present 
multi-clement formula. 

The carriers also asked that a mini- 
mum of S4.00 per shipment for the 
non-priority mail be established. All 
non-priority mail would be carried on 
a strictly space-available basis. 


The Post Office wants charges repre- 
senting 50% of both line-haul and 
terminal charges, the rate level pro- 
posed by the CAB in its original order. 

In testimony before the Board 
George M. Moore, assistant postmaster 
general in charge of the Bureau of 
Transportation, said the airlines would 
not be used for the transportation 
of mail at rates above 50% of the 


Convair Turboprop 

Burbank, Calif-Ncarly 80% of the 
flight evaluation testing of the Allison 
501-D13 turboprop-powered Super Con- 
vair for Federal Aviation Agency cer- 
tification has already been completed. 
Full certification is expected by Mar. 31. 

has been done bv PacAcro Engineering 
Corp., a whollv-owncd subsidiary of Pa- 
cific Aii-motivc Corp. 

for 1 1 corporate conversions of the Super 
Convair, plus five airline conversions 
for Lake Central Airlines, which also has 
option for 10 additional conversions. 


r resent air mail rates now in effect. 
Ic told hearing Examiner Ralph L. 
Wiser that Post Office budget limita- 
tions would prevent such an "airlift” 
now and in the foreseeable future. On 
the subject of priority, which also 
proved to be a matter of disagreement 
between the carriers and the Post Office, 
Moore agreed that non-priority mail 
should be handled on a space-available 
basis without obligating a carrier. 

He added, however, that the Post 
Office would have no objection to the 
Board setting down legal ground rules 
that would establish a priority for mail 
lower than that for regular air freight 
but higher than deferred air freight. He 
said this should be applied to all car- 
riers at the option of each one. 

The nine carriers said in their joint 
statement that leaving the discretion 
of moving mail in relation to the move- 
ment of air freight to the individual air- 
lines would allow the "Post Office De- 
partment to play one carrier against the 

The carriers are: American, Braniff, 
Delta, National, Northeast, Northwest, 
TWA, United and Western. 
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The new Boeing 720 offers airlines the lowest 
seat-mile cost of any jetliner 


The newest jetliner in the world — the Boeing 
720 — is pictured above during a recent test flight. 
Delivery of the first 720 is scheduled for this 
spring. To date, forty-six Boeing 720s have been 
ordered by leading world airlines. 

The new 720 is designed to operate efficiently 
and profitably over short-to-medium range routes. 
The 720 cruises at speeds in excess of 600 miles 
an hour, and has the lowest seat-mile cost of any 
jetliner. In addition, the 720 can operate more 


economically from shorter fields than any other 
jetliner. Seating capacity ranges from 80 to 150 
passengers, allowing airlines unusual flexibility 
in seating arrangements. 

As demonstrated by Boeing jets already in 
service, the 720 will bring airlines unprecedented 
passenger appeal and high daily utilization. 

Boeing 707 jets have already flown more than 
60,000,000 miles in scheduled operations and 
have carried more than 2,000,000 passengers. 
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CAB Postpones New Subsidy Formula 


Washington— Local service airlines 
won a 30-day reprieve last week from 
new Civil Aeronautics Board subsidy 
standards designed to confine subsidy 
payments to a strict formula of flight 
scheduling. 

Formulated by CAB as a means of 
getting all local service carriers on final 
mail rates by next Dec. 1 (AW Feb. 1, 
p. 28), the plan has been under serious 
fire from the carriers. They have con- 
tended that they had less than a week’s 
notice of the proposal before it was to 
have gone into effect Feb. 1 . 

Extending this date to Mar. 1 to per- 
mit the airlines to file their comment, 
CAB noted that time for comment 
customarily allowed in regular proposed 
rule changes was not deemed necessary 
in this case, since the proposed formula 
is intended onlv as a "guide line” for 
future local service scheduling to permit 
a more precise computation of subsidy 
payments. Any specific problems the 
new scheduling standards might create 
will be considered on an individual air- 
line basis during mail rate hearings 
planned this year. 

CAB said the scheduling standard 
concept, which generally confines sub- 
sidy to six daily round trips on a flight 
segment, is not new but has been ap- 

C lied in the past in compiling subsidy 
ased upon a schedule for four round 
trips per day. Expanding the standards 
to cover five and six trips, the Board 
said, is intended to cover a situation 
generated by increased scheduling and 
follows CAB philosophy that local sen- 
ice schedules should produce higher 
load factors with the addition of mote 
flights in order to justify subsidies. 

Local airlines claim that observance 
of CAB's new rules may result in a 
severe cut back in flight schedules and 
a resultant stifling of industry growth. 
They contend that the plan amounts to 
CAB selection of the subsidy control 
features of the industry-favored class 
mail rate subsidy formula (AW May 23, 
p. 41 ) recently shelved for study by the 
Board without any of the incentive 
benefits of the industry plan, such as a 
station subsidy allowance or profit-shar- 
ing provisions. Some loeal-serviee critics 
term the CAB standards a “strict dis- 
allowance schedule" designed to curb 
local service subsidy needs. 

While the Board will tailor its sched- 
ule standards to the specific route seg- 
ments of each local service airline, 
airline scheduling and revenue per flight 
will follow this general formula: 

• One round trip. Subsidy provided to 
cover the gap between total operating 
expenses and commercial revenues on 
Douglas DC-3 flights. Seven to eight 
passengers will be required on larger 


aircraft before subsidy will be paid. 

• Two round trips. Traffic must aver- 
age five passengers per plane mile for the 
DC-3, nine to 10 passengers for larger 
aircraft in order to qualify for subsidy. 

• Three round trips. Revenue must 
equal direct flight costs. 

• Four round trips. Revenue must 
equal direct costs plus 35% of ground 
and indirect costs. 

• Five round trips. Revenue must 
equal direct costs plus 65% of indirect 

• Six round trips. Direct costs plus 
85% of indirect costs. 

• More than six round trips. Airline 

rcct, ground and indirect costs. 

The CAB noted that its fable is 
based on an average first class yield of 
7.20 cents per revenue passenger mile, 
plus five cents per plane mile for other 
commercial revenues. 

The Board said that any increase in 
carrier scheduling per route segment 



will not be recognized for subsidy pur- 
poses unless the service already provided 
meets the new scheduling standards. 

As an example, a carrier’s earnings 
on a three round trip frequency would 
have to meet CAB's standards' for the 
four round trips— revenues at least equal 
to direct costs plus 35% of ground and 
indirect expenses— before the airline 
could experiment with an additional 
flight. Should the airline meet these 
requirements, the added flight would 
be recognized for a six-month period 
and thereafter if it continued to meet 
the four round trip standards. 

Hie Board cautioned that “it should 
not be assumed" that CAB’s recogni- 
tion for the six-month period will be 
automatic, so that any schedule increase 
inaugurated during a period of season- 
ally low traffic would not ordinarily be 
recognized. 

In the event any expansion of (light 
frequencies fails to meet the CAB 
standards, the Board will apply a dis- 
allowance formula that will permit the 
carrier to retain from 30% to 80% of 
the earned commercial revenues, with 
progressive increments of 10% for more 
than six round trips. As an example, 
on a five round trip frequency, the car- 
rier would be permitted to retain 60% 
of the earned commercial revenues but 
would be disallowed direct flight costs 
plus 65% of ground and indirect costs 
for the mileage not recognized. 

A breakdown of CAB’s estimate of 
per plane mile revenues and average 
passenger loads necessary to meet the 
new standards, covering DC-3s and 
other aircraft, such as Martins, Con- 
vairs and Fairchild F-27s, includes: 

• One round trip. DC-3, no require- 
ments. Other aircraft earnings of 55.40 
cents per revenue plane mile, with an 
average load per mile of seven passen- 
gers. 

• Two round trips. DC-3, five passen- 
gers and 41 cents. Others, nine passen- 
gers and 69.80 cents. 

• Three round trips. DC-3, S.33 pas- 
sengers with 65 cents. Others, 13.19 
passengers plus one dollar. 

• Four round trips. DC-3, 11.25 pas- 
sengers with revenues of 86 cents. 
Others, 17.33 passengers and revenue of 
SI. 30 per revenue plane mile. 

• Five round trips. DC-3, 13.75 pas- 
sengers, $1.04 revenue. Other aircraft, 
20.87 passengers, revenue of SI. 55. 

• Six round trips. DC-3, 1 5.42 passen- 
gers and revenue of $1.16. Others, 
23.23 passengers and revenue of SI. 72. 

• Seven or more round trips. DC-3, 
1 6.67 passengers per mile with revenue 
of $1.25 per plane mile. Other aircraft, 
25 passengers and revenue of S1.S5 
cents per plane mile. 
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Pratt & Whitney Aircraft's XLR-115 

Develops 30% Greater Specific Impulse... Offers Unlimited Potential in Size and Power 


The first of a new family of liquid hydrogen rocket 
engines for missiles and space vehicles has recently 
been demonstrated at Pratt & Whitney Aircraft’s 
Florida Research and Development Center. The en- 
gine developed 15,000 pounds of thrust under simu- 
lated space conditions, and produced 30% higher 
specific impulse than conventional Lox-kerosene en- 
gines. The successful development of this engine opened 
the way for immediate development of hydrogen 
engines offering far larger size and power. 

The new Pratt & Whitney Aircraft engine has been 
chosen to power the Centaur space vehicle atop a 
modified Atlas missile. It will also power an upper 
stage of Saturn, the booster that will be used to place 
35,000-pound satellites in orbit 300 miles above the 
earth or send a 12,000-pound space probe to another 
planet. Current developments indicate liquid hydro- 
gen, substituted for Lox-kerosene stages, can multiply 
payload as much as 3J/> times. 


A new pumping system — termed "bootstrap” 
pumping — eliminates the need for an auxiliary gas 
generator. Pumping power is provided by the expan- 
sion of the hydrogen itself. 

Pioneering work in liquid hydrogen has been in 
progress at Pratt & Whitney Aircraft since 1955. 



PRATT & WHITNEY AIRCRAFT 

East Hartford, Connecticut 

A Division of United Aircraft Corporation 


Air-lndia Schedules Boeing 707-420 Transatlantic Service 

Air-Ind It t o 1 n ranccd plans recently to begin transatlantic service with Boeing 707-420 turbojet equipment on May 14. Initial 
service will include three flights per week between New York and. altematciv, Bombay and Calcutta. Flights will operate nonstop 
between New York and London, serving these intermediate points on the London-India leg of the route; Paris, Rome. Frankfurt, Geneva, 
Beirut and Cairo. Delivery of the first of four Boeing 707-420s on order was completed last month, and the company is scheduled to receive 
two more in early March. The planes will be powered by Rolls-Royce Conway bypass engines and carry 40 first-class passengers pins 80 

Eisenhower under the terms of a bilateral air transport agreement between India and the U. S. 


General Dynamics Chief Presses 
For Common Air Freight Carrier 


New York— Airlines soon will have 
to get into the cargo business seriously— 
perhaps through the formation of a 
common air freighter company on the 
order of the railroad Pullman company 
—or their customers or surface competi- 
tors may have their own fleets first. Earl 
D. Johnson, president of General Dy- 
namics Corp., said here last week. 

Making no pretense that General 
Dynamics was not vitally concerned in 
this field because of its Canadian sub- 
sidiary Canadair’s CL-44 turboprop 
project, Johnson told the Sales Execu- 
tives Club one manufacturer General 
Dynamics had studied could afford to 
buy a fleet of 1 5 CL-44s now and run 
them on a daily schedule. 

He did not identify the manufacturer 
or even the country. But he also made 
frequent references to auto parts ship- 
ments from Detroit to assembly plants 
in Kansas City as examples of air freight 
markets and both General Motors and 
Ford have sizable operations of this 

Candid References 

Johnson discarded his prepared 
speech, and his spontaneous talk was 
studded with pungent references not 
only to air freight— his advertised subject 
—but to the aviation business as well: 

• “Today you can sell a jet transport 
to anybody you can give the money to 


• Sales of the CL-44 arc not moving 
as fast as the company would like. 
He added wryly: “When we look at air- 
line balance sheets on the short term, 
we can forgive airline managements for 
this attitude. But when we look down 
the road, we sec the tremendous cash 
flows that will be generated by the jets 
and it looks as if it won’t be too long 
before it will be possible for them to 
buy these freighters.” 

• “Uncle Sugar” is not going to sponsor 
aircraft any more, except in a few cases 
“. . . letting manufacturers rectify their 
mistakes with change orders . . . un- 
derwriting prototypes that don't work 
out . . . supporting expensive projects 

A good many attitudes are going to 
have to change, Johnson asserted, not 
only among manufacturers and airlines, 
but among regulatory agencies and 
financial people, if the aviation business 
is going to adjust to the future. 

In the air freight field, for example, 
he pointed to the eventual necessity for 
separate terminals for air freight. “We 
have had to have air freight handled at 
passenger facilities up to now,” he said. 
“But the New York Central doesn’t 
have its passenger terminal in the mid- 
dle of its freight marshaling yards.” 

Specialized facilities and specialized 
ground handling equipment will be 
needed for the coming air freight mar- 


ket and he called for particular atten- 
tion to this problem from financial 
interests. 

Another practice that he said will 
need soul-searching is “indulging the 
whim” of each pilot or group of pilots 
on less essential changes of the locations 
of various instruments and controls so 
that each airplane becomes a piece of 
custom equipment at added cost. 

Military pilots handle standardized 
aircraft, lie said, and mihtarv airplanes 
can be maintained on a standardized 

Standardized Freighter 

Thus a standardized air freighter- 
owned by a common Pullman-like com- 
pany in turn owned by various airlines— 
could be flown to Kansas City and main- 
tained by Trans World Airlines, to 
Tulsa and maintained by American and 
to San Francisco and maintained by 
United. 

Foreign airlines are going to force 
some such combination, he said, point- 
ing to the Air Union organization. 
“How long can we stand cutting each 
others’ throats in needless areas?” he 

Both the railroads and the trackers 
are moving into air freight, he said. 
The railroads know they cannot fight 
the advent of air freight. 

“We know this,” he said, “because 
of the people who are knocking at our 

He said that as far ahead as he could 
see, air freight will not become as cheap 
as the railroad 1 h-l cent ton mile costs. 
But air freight already is siphoning off 
the rails’ high profit margin business. 


U.S. Supersonic Transport Action Urged 


By Glenn Garrison 

New York— Timetable for supersonic 
transport service lias been placed around 
1965 by two major manufacturers— but 
there are some important reservations. 

North American Aviation, which 
made clear its determination to enter 
the supersonic commercial field at the 
Institute of the Aeronautical Sciences 
meeting here, and Lockheed Aircraft 
Corp. both said that a U.S. Mach 3 
transport could be flying airline routes 
at about that time, if an aggressive de- 
velopment program was started im- 
mediately. Both warned— and were in 
effect supported last week by Civil Aero- 
nautics Board Chairman James R. Dur- 
fcc-that U. S. delay might mean a loss 
to foreign competition. 

Some airlines, however, were looking 
further into the future for the first su- 
personic commercial operations. Besides 
the big question of where the money 
will come from to build and buy the 
transports, airline engineers were set- 
ting the likely technical target date 
closer to 1970. 

The carriers want to see positive an- 
swers to many economic and opera- 
tional problems before they line up to 


replace their costly new subsonic jets 
with the supersonic variety. Several air- 
line engineering officials surveyed by 
Aviation Week said it would be two 
or three years before any manufacturer 
had a firm design to sell, although there 
havc for some time been discussions be- 
tween airlines and manufacturers on 
supersonic prospects. Translating a 
finite design into a working airplanc- 
with unique problems involved in ven- 
turing into the supersonic regime— 
would cany the start-of-servicc time up 
to at least 1968 or 1970, they say. 
Comet Experience 

The U. S. approach to beginning sub- 
sonic jet service was contrasted by one 
official with the British de Havilland 
Comet I experience. American air car- 
riers, it was pointed out, worked for 
years with the manufacturers to raise 
and solve as many questions as possible 
before going ahead with service aircraft. 
The British, according to this view, 
went ahead too fast to anticipate prob- 
lems that further analvsis might have 
revealed. 

Among the development problems 
that will take time to work out, in the 
airline view, is that of certification of a 


supersonic transport. This process will 
involve whole new areas of standards 
and techniques. 

North American and Lockheed pre- 
sented their argument for an immediate 
development program at the IAS meet- 
ing here. 

North American called for an aggres- 
sive U.S. program to be undertaken 
without delay. J. B. Pearson, Jr., and 
R. James Pfeiffer reported that the U. S. 
industry is in an excellent position to 
maintain its leadership in jet transport 
competition and could place a super- 
sonic airplane in service by 1965 with 
a level of risk comparable with intro- 
duction of current jet transports. 

But North American’s time estimate 
was based on “a firm go-ahead now," 
and the officials foresaw higher develop- 
ment costs as well as a competitive dis- 
advantage if the program were delayed. 

The presentation marked North 
American’s opening pitch in the super- 
sonic commercial contest as far as 
official policy is concerned. The com- 
pany has had and is continuing talks 
with the airlines about supersonic pos- 
sibilities, but had not publicly dis- 
cussed them at the high-management 
level as other manufacturers have. 

Pfeiffer, who is North American's 
new manager-commercial aircraft mar- 
keting, told Aviation Week that no 
policy decision has been made on a 
supersonic project, which is “purely in 
the study and planning stage.” Firmer 
plans would depend in part on solving 
the development costs problem, and on 
immediate beginning of the develop- 
ment of a fan engine for the supersonic 
transport-the fan principle being con- 
sidered by North American the best 

North American's B-70 powerplant 
is the General Electric J93. But Pfeiffer 
said both General Electric and Pratt & 
Whitney plan versions of existing mili- 
tary engines that could power a super- 
sonic transport, so North American is 
not specifying at this point. Pratt & 
Whitney's competing engine is the J58. 

As prime contractor for the B-70 
Mach 3 bomber. North American ap- 
pears to have a strong lead over most 
other manufacturers in the supersonic 
field, some airline sources feel. Con- 
vair’s B-58 is in the Mach 2 category 
and therefore is not considered a great 
advantage in Mach 3 manufacture. 

Lockheed Aircraft Corp., also con- 
sidered a strong supersonic contender, 
sees no technical, operational or eco- 
nomic reason why the U. S. should not 
operate a supersonic transport between 
1965 and 1970. In their IAS report. 
B. C. Monesmith and Robert A. Bailey 
suggested pooling the resources of two 


Supersonic Airliner Development 

New York— Officials of two major airlines say the commercial supersonic transport 
is at least a decade away from service and that the status of the North American 
B-70 program will affect its development time. 

operation around 1967. 

raent costs wonld'nm to S250 million. ‘ ' 

American Airlines President C. R. Smith told a National Transportation Institute 
panel here last month that neither the manufacturers nor the airlines have capital 

Earlier last month J.'a. Hcrlihy! United Air lanes senior vice president-engineering 

to members of the Yale Engineering Assn.' of New York Citv. He predicted the 
aircraft would not be in operation for at least 10 years. 

Smith said "it is difficult to predict" that a supersonic transport will be in airline 
service within the next 10 years. He also questioned whether there is sufficient 
evidence that operation of such an airliner would be profitable, and said there is 
no assured source of capital for its development. 

Governmental decision on the B-70 will greatly affect the development rate of 

Herlihv said financing and limitations of the human body were the two major 
problems in development of commercial supersonic aircraft. Development costs 
might reach a billion dollars according to the estimate of a Douglas Aircraft engineer- 
ing official, Hcrlihy said. 

Herlihv spoke of the difficulties involved in designing a supersonic airliner cabin 

sonic boom were also among the problems to be solved, according to the United 
official. 

“I think some of the forecasters of early supersonic transports have been slowed 
down a little by the recent stretch-out of the B-70 program,” Hcrlihy said. 

Admitting his view was "on the conservative side," Herlihv forecast that it will 
be "at least the early ’70s” before supersonic airliner operation is in service. 
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or more manufacturers as a possible ap- 
proach to the development problem. 
One basic aircraft, it is generally 
agreed, will sene all U. S. carriers, it 
being doubtful that more than one 
design eould be economically success- 
ful. 

Durfee, in a letter to Chairman War- 
ren G. Magnuson (D.-Wash.). of the 
Senate Committee on Interstate and 
Foreign Commerce, said economic 
studies by U.S. manufacturers indicate 
that the entire requirement of all the 
world’s air carriers could be met with 
100 to 200 supersonic airplanes. Esti- 
mated cost of each airplane. Durfee 
said, is between SI 2 and S25 million. 

No manufacturer, according to Dur- 
fee’s information, could build without 
40 to 80 orders for supersonic aircraft. 
Airlines probably would use inter- 
change agreements to get sufficient 
utilization to warrant the investments. 

Durfee said CAB was concerned that 
a one- to three-vear delay in supersonic 
transport development in this country 
might mean that in the early or mid- 
1960s “the American long-range carriers 
may be forced by competitive reasons 
to place orders for supersonic aircraft 
to be built elsewhere in the world” and 
the favored position of the U. S. would 
be lost for decades. 

The CAB chairman’s letter might 
be construed as laying the ground work 
for government subsidy of a supersonic 
transport program in some form. Help 
from the government also was suggested 
as an alternative by the manufacturers, 
and seems to be emerging as a main 
approach to the problem. Stretch-out 
or the B-70 program has been men- 
tioned in this connection as an un- 
favorable development. 

Regarding the foreign competition 
aspect, Durfee said CAB has been told 
that both Great Britain and Russia are 
"targeting for an operating supersonic 
transport between 1965 and 1968.” 
According to one rumor, Durfee said, 
“one of the countries is already ‘cutting 
metal’ for its first supersonic transport 
aircraft." 

The presentations to the IAS super- 
sonic transport session were keved to 
some 103 questions submitted by top 
airline engineering officials. This ap- 
proach was suggested by questions con- 
cerning supersonic transport operations 
presented bv Charles Froesch. Eastern 
Air Lines' vice-president-engineering, at 
an IAS meeting last fall. 

The questions covered last month 
concerned noise, structural design, 
powerplants, performance, financial 
aspects, operational factors and national 
policy. 

The two manufacturers disagreed on 
the probable structural material of the 
Mach 3 category transport. North 
American maintained that considerable 
honeycomb sandwich construction with 


steel or titanium would be used to han- 
dle aerodynamic fuel heating, low as- 
pect ratio wing, acoustical and other 
problems. Lockheed, however, foresaw a 
steel airplane with honeycomb construc- 
tion used only in a few critical areas in 
a transport aircraft. Honeycombing and 
its attendant problems could increase 
the cost prohibitively, according to 
Lockheed. 

Development Costs 

Lockheed estimated the development 
cost of a 250,000-lb. supersonic steel 
airplane at SI 60 million and the cost of 
a 500,000-lb. airplane at S210 million. 
Cost per copy of the lighter plane would 
run about SI 1 million if 100 were pro- 
duced, according to Lockheed. 

Windows were hack in the supersonic 
transport in Lockheed’s discussion. 
Some previous proposals had eliminated 
passenger windows because of weight 
and structural requirements at super- 
sonic regimes. But Lockheed believes 
the claustrophobic passenger, and those 
who want to look out, can be provided 
with windows without a significant 
penalty. 

The passenger also will tilt with the 
plane as it climbs instead of sitting in a 
swivel seat— another previous proposal— 
by Lockheed and North American’s cur- 
rent thinking. Maximum nose-up angles 
expected, according to North Amer- 
ican, ran“e from seven to 14 deg. during 
takeoff, climb and landing. Scats of cur- 
rent design should be sufficiently com- 
fortable. 

Shock wave, boundary layer and en- 
gine noise problems should be con- 
sidered in the early design stage of the 
supersonic transport, according to three 
scientists from NASA’s Langley Re- 
search Center. Lindsay J. Lina, Dom- 
enic J. Maglicri and Harvey H. Hubbard 
pointed out that millions of people 
from coast to coast would hear the 


booms produced by a transcontinental 
jet cruising at 70,000 ft. at Mach 3. 
The area exposed to booms on such a 
flight would be 70 mi. wide. Real hope 
for solution to the sonic boom problem 
lies in how the aircraft is operated, ac- 
cording to the Langley scientists. 
Boundary layer noise as a possible source 
of structural damage imposes a much 
more severe requirement in the super- 
sonic airplane than in the subsonic, 
they said. 

Lockheed held that sonic boom 
problems would be avoided by the 
following typical climb program, which 
also is considered optimum for other 
operating reasons: 

• Constant equivalent airspeed of 312 
kt. to 37,500 ft. 

• Constant acceleration at 37,500 ft. to 
equivalent airspeed of 550 kt. 

• Constant equivalent airspeed climb at 
550 kt. to the Mach 3 initial cruise 
altitude. 

North American favored stored air- 
breathing systems for supersonic trans- 
ports, rather than rain air systems, on 
the basis of weight, power and reliability 
requirements. An emergency ram air 
system also would be provided. The 
manufacturer finds the turbofan en- 
gine with fan afterburning as the best 
powerplant compromise currently in 
sight. Ideally, an engine would combine 
the installed weight of the afterburning 
cycle, the specific fuel consumption of 
the dry turbojet, and the noise level of 
the turbofan. 

North American also advocated a 
buried engine configuration, for drag 
and structural weight considerations. 

Operating costs of the supersonic 
transport, in North American’s estimate, 
would be less than three cents per scat 
mile over long range routes. Required 
runway lengths, the two manufacturers 
agreed, would not exceed 10,500 ft. 
under standard conditions. 
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Earth.-to-space ferry 



for Astronauts 


Combining: the features of a space ship, 

guided missile and a conventional airplane, the new 
Space Ferry was designed by Hughes-Lockheed Proj- 
ect teams to shuttle men and materials between earth 
and outer space. 

The Space Ferry would carry a pilot and 3 commuters. 
Payload would be about 14,000 pounds; cargo could 
vary from flight to flight. 

Taking off from earth the Space Ferry would orbit at 
300 to 500 miles, rendezvous with other space craft, 
transfer passengers and cargo, and return to earth . . . 
all on a routine schedule. 

The Hughes-designed Navigation and Guidance Sys- 
tem would utilize an inertial platform and a digital 
computer. It would automatically control boost to 
orbit, bringing the Ferry to within 20 to 50 miles of 
its destination. 

The Hughes Attitude and Flight Path Control System 
would incorporate several novel features: A space 
attitude and translation control system, based on ve- 
locity feedbacks, would give the pilot easy control for 



“Vest Pocket Air Defense System"— Hughes 
mobile digital computer and display unit, linked to a 
Hughes 3-D scanning radar antenna, assigns enemy 
targets to missile batteries. 


“Paramp” (parametric amplifier ) developed by 
Hughes research engineers and scientists, can double 
effective range of today’s radar units. 



rendezvous and final soft contact with the platform. 
For re-entry and flight in atmosphere, the system 
would use structural temperature as a signal for auto- 
matic control during the critical heating phase. The 
resulting maneuver eliminates the characteristic 
skipping oscillations of uncontrolled re-entries. Either 
pitch or bank (or both) maneuvers would be selected 
with elevons as primary controls. 

The new Space Ferry reflects the many stimulating 
outlets available to Hughes engineers. Other projects 
include nuclear electronics, spatial communications 
systems, advanced airborne electronics systems, three- 
dimensional radar systems, new semiconductor 
materials, electron storage tubes... and many others. 
A diversity of advanced projects, a history of contin- 
ued growth, technically oriented company philosphy 
— these factors make Hughes the ideal environment 
for engineers interested in building a rewarding future. 



HUGHES 


HUGHES AIRCRAFT COMPANY 

Culver City, El Segundo, Fullerton, Newport Beach, Malibu, 
Santa Barbara, Oceanside and Los Angeles, California 
Tucson, Arizona 



SHORTLINES 


AIRLINE OBSERVER 

► Hughes Tool Co. has refused to accept the first two of eight Convair 
880 turbojet transports it has on order for lease to Trans World Airlines. 
No reason is being given for the refusal, but this much is known: both 
planes arc ready for delivery, Convair wants to deliver them right away, and, 
since Hughes has paid at least $26 million down on the purchase price of 
the fleet, money is not considered a factor behind the postponed acceptance 
of the two airplanes. To get at least one of the aircraft in the air, Convair 
last week began flying it as a company-owned airplane. 

► Wall Street sources believe chances are better for action on TWA financ- 
ing since the carrier's earning picture brightened notably last year. Gamings 
have been added to net worth so that equity financing may not be necessary 
since the carrier may now meet the debt/equity ratio required for long term 
loans, at least by some lenders. However, the lenders have been ready to act 
on some type of financing for months but they still are waiting for the 
Hughes interests to give the word. 

► Capital Airlines has voluntarily replaced turbine blades and nozzle guide 
vanes on all its Rolls-Royce Dart turboprop engines. The program, com- 
pleted in October, was undertaken when normal inspection disclosed that 
the parts were not meeting the expected life-time of two to three engine 
overhaul periods before replacement was necessary’ under the company’s reg- 
ular maintenance schedule. Higher quality’ blades and vanes were installed 
in the engine as a means of preventing future replacements prematurely. 

► United Air Lines is still strongly interested in a fleet of Sud Aviation Cara- 
velle transports powered with General Electric aft turbofan engines (AW 
Nov. 23, p. 47). Carrier wants the aircraft for its medium-range routes. 

► Civil Aeronautics Board has granted exemptions to Braniff Airways and 
Pan American World Airways that will permit the carriers to serve 
Brasilia, Brazil, beginning Apr. 1 on South American routes. Addition of 
Brasilia as an intermediate point on these routes was requested on grounds 
that traffic to and from the city will be substantial when the capital of 
Brazil is transferred from Rio dc Janeiro to Brasilia Apr. 21. 

► Hearings by Senate Aviation Subcommittee on the proposed bill that 
would authorize the Civil Aeronautics Board to guarantee loans for the pur- 
chase of cargo transports will begin today. Under the bill as it is now writ- 
ten, loans up to 75% of the purchase price of each aircraft would be author- 
ized, with a maximum loan restriction of S75 million on each airline. CAB 
would guarantee 90% of the balance of each loan. 

► Eastern Air Lines will convert five Lockheed Super Constellation trans- 
ports to all-cargo aircraft, with the first of the fleet to be in service Mav 1 . 
In announcing the conversion program, Thomas Armstrong, executive vice 
president-finance, noted that air freight potential cannot be fully developed 

until a more suitable all-cargo airplane can be operated." 

► Trans World Airlines has estimated that around-the-world passengers will 
total 37,000 annually by 1962. E. O. Cocke, TWA senior vice president 
and system general manager, made the forecast during testimony presented 
in Civil Aeronautics Board's Transpacific Route Case in which the carrier 
is seeking an extension of its Far East route from India and Ceylon to 
Hong Kong and Tokyo via Bangkok. 

►Lufthansa German Airlines has ordered fixe Boeing 720B transports poxv- 
ered with Pratt & Whitney turbofan engines for delivery beginning in April. 
1961 . Tire carrier also increased its order for Boeing' 707-420 Interconti- 
nental transports poxx’ered xvith Rolls-Rox’cc Conxvav bvpass engines from 
three to a total of four. 

► Air Transport Assn, has contracted xvith the Stanford Research Institute 
to undertake a study of airport economics. Chief purpose of the study is to 
define economic benefits of airports to the users and the communities air- 
ports serve and to determine proper allocation of costs between users and 


► Air France will begin Boeing 707-320 
turbojet sendee from Los Angeles to 
Paris via Montreal on a twice weekly 
basis and from Chicago to Montreal 
and Paris three times a xveek in early 
April. The French carrier recently 
began daily nonstop transatlantic 707- 
320 service from Nexv York to Paris. By 
the end of 1960, Air France expects to 
have 17 Boeing 707-320s in service. 

► Aloha Airlines has started construc- 
tion on a nexv S3 million headquarters 
building near the nexv Honolulu Inter- 
national Airport. The airline hopes to 
move into the nexv 14,000 sq. ft. build- 
ing from its present offices in doxvntoxxm 
Honolulu by Dec. 1. 

► American Airlines reports its fleet of 
Boeing 707 turbojets had carried over 

800.000 passengers 1.378 billion rev- 
enue passenger miles by Jan. 25, one 
year after its inauguration of 707 serv- 
ice. Of the 800.000 passengers carried, 

230.000 xx’ere floxvn oxer the New York- 
Los Angeles route xvhich shoxved a Jan. 
25 vear-end load factor of 80% for the 
year ending Jan. 25. American serves 
nine cities xvith 48 daily 707 flights. 

► British Oxcrseas Airxx’ays Corp. plans 
to start daily nonstop Boston-London 
service June 13 using de Havilland 
Comet 4 turbojet airliners. Current 
Nexv York-Boston-London service op- 
erates four times a xveek and will be 
continued. 

►Irish Tourist Office has announced 
that a S3 million airport xvill be built 
at Ballvgarvcn, four miles from Cork 
City in southern Ireland. The nexv 
facility xvill have runways 4,500 ft. 
long and 3,800 ft. long, both of xx-hich 
can be lengthened as the need arises. 
Completion date has been set for carlv 
1961. 

► Sabena Belgian World Airlines last 
month inaugurated the first transatlan- 
tic Boeing 707-320 jet service by a 
foreign-flag airline. Sabena began Nexv 
York-Brussels service Jan. 24, offering an 
initial txx’o weekly round trips and a 96 
economy, 34 first class seat configura- 


► Trans World Airlines xvill begin 
Boeing 707 Intercontinental service to 
Lisbon and Madrid on May 18 xvith 
three flights a xveek. Tire flights xvill 
originate in Nexv York and fly nonstop 
to Lisbon and on to Madrid. The new 
sendee will bring to six the number of 
flights TWA will offer to the Iberian 
Peninsula. The airline currently has 
three Lockheed 1649 Constellation 
flights weekly in service on this route. 
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Biggest thirst in the universe 




Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac- 
ity of a 170 passenger DC-8 Jetliner in less than 4 secondsl It will consume 
1,140 tons in the rocket's approximately 2 minutes of burning time. Required 
to carry this vast quantity of propellant will be tanks tall asSstory buildings, 
strong enough to withstand tremendous G forces, yet of minimum weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through 18 years of experience in producing 
missile and space systems. 

Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 
fuel flow requirements for space vehicles with AC 

Donald W. Douglas, Jr., President of UUUvLHO 
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Lockheed Trims Polaris Vehicle’s Weight 


LOCKHEED technicians prepare controls and data recording equipment for liigh-g loading 
tests on a Polaris vehicle. Equipment controls a dynamic laid applicator in adjacent room. 


Sunnyvale, Calif.— Recent fully- 

guided flights of Polaris missile test vehi- 
cles over the Atlantic Missile Range 
which attained 900 mi. range indicate 
that the goal of 1,200 mi. range may 
be met by the end of this year, Lock- 
heed Missiles and Space Division offi- 
cials believe. 

Range increase will be achieved 
mainly by an intensive weight reduction 
program which will trim the fat from 
Polaris from an overweight test con- 
figuration to operational requirements. 
Weight from successive flight test 
articles will be cut mainly in the area 
of heat shields and intentionally over- 
designed subsystems. 

Range objective scheduled for 1962 
under the original development pro- 
gram was 1,500 naut. mi. but when 
two years were lopped off the program 
at Navy insistancc one unavoidable 
compromise was a reduction in range. 
Ultimate 1,500 mi. goal still will be 
met, perhaps considerably sooner than 
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GUN charged by compressed air fires small Polaris components into the air (left) as part of a shock and acceleration test before actual 
installation on the vehicle. The gun originally was used in design development for liquid oxygen component packages. At right is an 
80 x 20 ft. pressure vessel for water tests of Polaris shapes. Wave generator produces near-hurricane forces. 



CONNECTIONS on a 25,000 force/lb. capacity dynamic load applicator arc checked out by H. C. Casey, Lockheed environment test lab- 
oratories manager. The shaker can be programed by a tape recording of load factors and stresses which the test vehicle will undergo dur- 
ing the initial launch and flight. At right. Lockheed technicians conduct a wiring test on the instrument section prior to installing it. 
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G AM-77 HOUND DOG air-to-surface missiles give SAC’s B-52G intercontinental bomb- 
ers the versatility of a champion boxer. Even while the aircraft carrying the GAM-77 
missiles is airborne, a new target can be selected. Then reaching out at supersonic speeds 
after launch, the GAM-77’s can flatten opposition for the bomber to deliver its own Sunday 
punch ... or independently destroy the primary target. These jet-powered missiles vastly 
increase the striking power of the giant Boeing B-52 . . . give it a triple-punch capability. 

Guided by a self-contained inertial autonavigator — set before launch by the B-52’s 
crew — the GAM-77 can’t be jammed, can't be decoyed. The GAM-77 Hound Dog was 
designed and is being produced for the USAF by the Missile Division of North American 
Aviation. 

MISSILE DIVISION 4 

NORTH AMERICAN AVIATION, INC. 


the end of 1962, by a continuous proc- 
ess of refinement and development after 
the interim operational date set for 
the end of 1960. 

Accuracy and reliability, rather than 
range, arc the goals presently sought 
in the Polaris flight test program. 

Test Highlights 

Highlights of the test program, which 
has brought Polaris, to its present state 
of development and which will provide 
the background for increased capability 

• Underwater tests on scale models and 
full-size dummy shapes. The launch 
tests have resolved basic problems and 
arc being continued mainly to refine 
the underwater-launch technique. 

• Integrated or combined systems tests. 
Starting with exhaustive tests of indivi- 
dual components and subsystems, two 
or more components or subsystems are 
tested together, not only to establish 
operation and reliability of each, but to 
check their operating interrelation. 

• Static firings of complete assemblies 
on a- "soft" -test stand. Inputs similar 
to those which will be presented to the 
missile's autopilot and guidance system 
during flight can be simulated on the 
soft stand because the entire assembly 
can be displaced while the Aerojet- 
General. rocket motors are firing. 

• Sea-going laboratorv tests aboard the 
USS Observation Island. Manned by 
Navy and Lockheed personnel, the ship 
can perform all operational functions 
of a Polaris mission with the exception 
of underwater launching. 

Underwater Tests 

Underwater tests of A and j-scale 
models at the Lockheed Underwater 
Missile Facility (LUMF) here, together 
with underwater launching tests of 
full-scale dummy shapes at San 
Clemente Island and in San Francisco 
Bay, continue to provide data which 
Lockheed savs proves that underwater 
launching of Polaris is a known quan- 
tity. Hydrodvnamicists insisted at first 
that the missile would tumble on its way 


Polaris Box Score 


• A1X series (current) so far includes 
eight firings with operational Polaris con- 


• Earlier AX scries encompassed 17 fir- 
ings between September. 1958, and Sep- 
tember 1959. Each successive AX firing 
approached closer to operational type. 

• Prior to this, there were 22 test rockets 
of various ntakcnp built to explore dc- 
s'gn aspects snch as propulsion, re-entry. 



to the surface unless guided by fins or 
rudders. Both full-scale and model tests 
have disproved the necessity for under- 
water control, because those character- 
istics of external configuration which 
make for good aerodynamics apply 
equally in contributing to good hydro- 
dynamic characteristics. 

Early in the test program it was 
thought that the missile might have to 
be completely encapsulated for under- 
water launch or be equipped with a 
plastic overlay or possibly protected by 
some sort of dropaway structure. Orig- 
inally considered to be critical test items 
were the rocket nozzles and jetavators, 
which many said would not operate 
after being exposed to sea water. An- 
other doubtful area was differential be- 
tween chamber pressure and decreasing 
external pressure as the missile ascended, 
possibly creating problems with igni- 

But tests on instrumented dummy 
shapes launched from a submerged, 
modified Rcgulus missile hangar off San 
Clemente indicate no difficulty in either 
of these areas. Validity' of scale model 
tests in the underwater tank has been 
substantiated by the full-scale dummy 
launches. Scale effects similar to those 
experienced in wind tunnel model tests 
have proved to be readily calculable. 

The tank recently has been com- 
pletely enclosed so that it can be pres- 
surized to simulate launches from vary- 
ing depths. Scale-model tests run in the 
tank are providing more valuable data 
than full-scale tests since sea states up 
to hurricane conditions readily are con- 
trolled in the model tank. 


Effects of pressure against the mis- 
sile's outer surface during underwater 
launches from varying depths have re- 
ceived major attention in the tank. 
Inherent ruggedness of the rocket motor 
case, coupled with the relatively hard 
rubber-like nature of the solid propel- 
lant grain, provides sufficient strength. 
Interface section connecting the first 
and second stages, and the forward 
equipment bay section ahead of the 
second stage, also are built to rugged 
specifications to provide necessary 
strength. Both interface and equip- 
ment section structures are built from 
heavy gage dural skin approximately 4- 
in. thick. 

Launch Technique 

Structural ruggedness also is dictated 
by the rigorous requirement of the 
launching technique during which Po- 
laris is ejected from the submarine tubes 
by compressed gas. Missile docs not fit 
snugly into the bore of the tube, but 
compression is maintained by "wad- 
ding” which affords a "piston ring" 
effect by creating a seal. 

A double advantage is involved in hav- 
ing the bore of the tube larger than the 
missile diameter— internal friction is 
minimized during launch and room for 
growth in missile diameter is provided 
to match the normal 20-year operational 
lifespan of a submarine. Polaris test 
officials say that criteria for launching a 
missile does not differ greatly from that 
required for a torpedo firing. Similarity 
is that conditions of roll, yaw, and heave 
must be satisfied before the fire control 
computer will allow the missile to be 
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launched. Feasibility of the gas-expan- 
sion launching (expelling) technique 
of the 33,000 lb. Polaris has already 
been demonstrated in launch tests of 
live missiles from a hvdraulic-ally oper- 
ated ship-motion simulator at Cape 
Canaveral. 

Before live Polaris vehicles are fired 
in the test program from aboard the 
recently commissioned submarine USS 
George Washington (AW Dec. 7, p. 
57), dummy configurations will be used 
for final shakedown information in the 
submarine's fire control system. Crew 
training will also receive a final shake- 
down with Polaris dummies. 

Static Firing 

Dynamic static tests are conducted 
with complete Polaris vehicles on a soft 
test stand located in the Santa Cruz 
mountains near here. Designed to give 
the missile a slight degree of freedom, 
the soft test stand is used to check 
guidance system, autopilot, thrust vec- 
tor control, thrust termination, stage 
separation and other subsystem per- 
formance parameters. While the rocket 
motors are firing, delivering full power, 
the vehicle is displaced, providing both 
quantitative and qualitative operational 

Static firings arc conducted with 
telemetry and also with “hard" wiring 
affording a closed loop connection be- 
tween the Polaris test instrumentation 
and data recorders. This double check 
permits accurate calibration of the 
telcmetrv for reference during free 
flight tests. 

Stage separation, always difficult to 
observe, is another function which 


Lockheed is able to check on the soft 
test stand. 

Explosive separation is used in 
Polaris, but explosive bolts arc not 
employed, as in other missiles. 

Midair ignition of the solid-propel- 
lant first stage motor is a critical test 
item since there is no time for the tra- 
ditional approach which allows for 
gradual thrust buildup and a last second 
check of systems operation before liftoff. 
Thrust buildup of solid propellants is 
almost instantaneous with ignition as 
compared with the more gradual thrust 
buildup of liquid-fuel rockets. Test re- 
sults show that Polaris does not pause 
as it emerges from the launching tube, 
but continues to accelerate into the 
powered portion of the flight. 

Second Grain 

Solid propellant rocket motor cases 
and nozzles arc not reusable as are those 
in liquid-fuel engines. A second grain 
could be cast into a case, and the noz- 
zles reworked, but a “recharged " motor 
would not have acceptable reliability. 
Building in the quality necessary to 
withstand repeated firings would neces- 
sitate considerable refinement in man- 
ufacturing methods and materials, and 
cost increase would be out of pro- 
portion to the saving that might be 
effected through the reuse of the cases 
and nozzles. 

Cooling for first and second stage 
cases during static firings is no problem 
despite the absence of a slipstream 
Propellant grain is cast around a star- 
shaped mandrel running lengthwise 
through the grain. Burning occurs radi- 
ally from the inside out and since the 
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reliability is designed into 
Motorola military electronic systems 
and equipment from the beginning... 
not patched on later... an inherent 
characteristic of all Motorola products 
for three decades. From cloud nine to 
assembly line, from original concept to 
completed military contract, uniform, 
dependableperformance under severest 
operational environments is more than 
an objective.. .it is an obsession at 
Motorola. This spirit motivates 850 top 
scientists and engineers and more 
than 3000 technical specialists in all, 
deployed at Motorola’s six wholly- 
owned facilities, exclusively engaged 
in electronics for defense. 


Consistent reliability in a broad mix of 
military electronic programs has won Motorola 
its reputation and responsible roles in these, 
and other advanced fields: 

• Military Communication Systems & Equipment 


• Anti-Submarine Wartare Syst. 


• Solid State Developments in Materials & Devices 

FoTmore detailed information, a comprehensive 
brochure will be mailed on request. 

Qualified technical personnel are invited to 
join recognized leaders in many fields of 
science at Motorola... and share in solving 
complex military electronics research, 
development and production problems. 

Write to the area of your choice. 



in magnesium and aluminum 


FOUR DOW PLANTS OFFER AIRCRAFT 
AND MISSILE MEN 

WIDE CHOICE OF MAGNESIUM WARES 


Coiled sheet, thin wall cast- 
ings, many other production 
items are now available from 
Dow’s big rolling mill, foundry 
and fabrication facilities. 

Aircraft and missiles manufac- 
turers on the alert for improved 
materials and production methods 
would enjoy a personal tour of the 
four Dow plants that turn out 
magnesium products. Next best 
thing is this quick rundown on the 
new ways of forming and fabri- 
cating magnesium now being 
practiced in these plants to open 
up new uses for the lightweight 
metal . . . 



At the huge Madison, Illinois, 
rolling mill, for example, they’re 
making magnesium sheet that 
doesn’t require stress relief after 
welding. This is a major step for- 
ward in light metal technology 
and a boon to manufacturers using 
magnesium assemblies. Madison 
has also increased the maximum 
width of sheet to six feet. Five 
different sheet alloys, including 
elevated temperature alloys, are 
now available either flat or in coils. 
To keep abreast of the rapidly 
increasing demand for precision 


jigs and fixtures, Madison keeps a 
close watch on the tolerances of 
Dow magnesium tooling plate. 
Typical flatness tolerances, for 
example, are 0.010 inches in any 
six feet. This means greater accu- 
racy and less machining for users 
of Dow tooling plate. Madison is 
now turning out both magnesium 
and aluminum extrusions that 
cover a wide range of sizes: from 
delicate precision parts to a 30- 
inch circumscribed circle size— 
made by Madison’s mammoth 
13,200 ton extrusion press. 

Over in Bay City, Michigan, 

interesting things are happening, 
too. At the well-equipped Dow 
magnesium foundry, largest in the 
U. S., sand and permanent mold 
castings of all sizes and shapes 
are being produced on a volume 
basis. Complete facilities are 
maintained for heat treatment, 
styrene DMI impregnation and 
chemical treatment. A well-staffed 
quality control team makes sure 
that all specifications are met or 
exceeded, and that the most 
modern equipment and techniques 
are fully utilized. 

The Bay City foundry casts many 
complex and difficult designs. 
Large castings with walls as thin 



DOW FOUNDRY offers production capacity for 


as 0.100 are now being produced. 
Other useful developments include 
cast-in tubeless passageways for 
use as hydraulic lines, special 
coring techniques for casting 
enclosed shapes, and new mag- 
nesium casting alloys. 

A new die casting plant is now 
on stream at Bay City. This 
facility houses the most advanced 
magnesium die casting equip- 
ment, including cold chamber 
metering units which automati- 
cally feed metal to the machines 
and contribute to unusually high 
production rates. To assure close 
alloy composition control on both 
die casting plant and foundry, a 
direct reading spectrometer pro- 
vides frequent and precise analy- 
ses of the molten metal. Similarly, 
X-ray equipment is also available 
where radiography is needed in 
quality control. 

The Dow fabrication plant, 

also in Bay City, offers capacity 
for volume work on magnesium 
assemblies. Here, too, develop- 
mental work on magnesium is 
constantly in progress. The plant 
is set up to handle large or small 
jobs, and plenty of both. Its 
activities include deep drawing, 
bending, spinning, stamping, 
piercing, machining, arc and spot 
welding, assembly, chemical treat- 
ment and painting. This plant has 
pioneered many “firsts” in mag- 
nesium production, such as hot 
drawing, spot welding and auto- 
matic welding. 


For more information about Dow’s 
magnesium production facilities, con- 
tact the nearest Dow sales office or 
THE DOW METAL PRODUCTS COM- 
PANY, Midland, Michigan, Merchan- 
dising Department 1000X2-8. 


THE DOW METAL PRODUCTS COMPANY 


rate of burning is greater than the rate 
of heat transfer across the grain, un- 
burned propellant actually serves as an 
insulator for the case. Test engineers sav 
that the case would be only slightly 
warm to the touch during a run and 
immediately after burnout, but will 
build up heat gradually after the pro- 
pellant is expended. Static tests have 
proved that heat shielding between first 
and second stage motors is not critical. 

Laboratory tests are conducted on 
each individual component as the first 
step in the combined systems or inte- 
grated test program. These individual 
tests form the basis for a "Christmas 
tree” or pyramid-like structure which 
is the framework of the test program. 
Combined tests are run on components 
in pairs with particular emphasis on 
their interrelation. Point of contact be- 
tween the two. whether it is an elec- 
trical or mechanical connection or the 
structure between first and second stages 
is referred to as the interface. As the 
pairs of components are qualified in 
combined tests, two pairs will be sub- 
jected to combined tests and this pro- 
gression continued until testing of 
final subassembly is reached. 

Test Economics 

Development of test equipment for 
Polaris is a matter of "dollars versus 
necessity.” Specifically tailored equip- 
ment has been developed only where 
none existed for conducting a needed 
test. 

One such piece of equipment is a 
re-entry body test chamber capable of 
evacuation to a pressure equivalent to 
500,000 ft. altitude and capable of 
maintaining temperatures ranging from 
— 65 to 1.000F. Internal capacity of 
the chamber is a cube measuring four 
feet on each side. 

Any combination of temperature and 
pressure can be programed onto tapes 
which feed information to computers 
for automatic control of test conditions. 
Dynamic load applicators also are used 
which permit exact load factors re- 
corded in test vehicle flights to be pro- 
gramed into ground tests so that sub- 
systems can be studied under realistic 
conditions. Power source for one such 
applicator is a 20,000 kw. amplifier. 

Some tests designed originally for de- 
velopment purposes have proven so 
satisfactory that they arc continued on 
production items as quality assurance 

One example is the air rifle, or 
popgun, test used to prove out the in- 
terlock device which prevents first stage 
ignition until conditions of accelera- 
tion, time and environment have been 
satisfied. Popgun tests simulate the ac- 
celeration and shock of the gas-oper- 
ated launch from the submarine missile 
tube. Since the popgun test is non- 
destructive, with the interlock packages 



Mercury Capsule Fitted With View Ports 


Four-pane high temperature glass used in Mercury capsule view ports (AW Jan. 25, p. 23) 
The glass was devclo|ied by Corning Glass Works. 


being caught in a net, it has been con- 
tinued for routine checks of each pro- 

At one time, Lockheed considered 
conversion of a standard fleet submarine 
to include at least one Polaris launch- 
ing tube. Request for the test sub- 
marine was actively pursued for a time 
but abandoned when it was determined 
that the cost of such a conversion would 
have been too great. Navy and Lock- 
heed decided that the funds would be 
more usefully applied to the operational 
submarine inventory. 

Lockheed officials credit the inte- 
grated test program with being the main 
factor by which the Polaris development 
program could be cut from five years 
to three. These combined systems tests 
have progressed at rates which allow 
extrapolating along the development 
curve to show that Polaris will become 
operational by the end of 1960 instead 
of the end of 1962. 

Also under test at Lockheed is a 


16,320 lb. shipping container designed 
to transport a fully assembled missile. 
Container is pressurized, heated and de- 
humidified, and needs only the applica- 
tion of external electrical power to 
maintain an environment suitable for 
the temperature-sensitive propellant. 
Other containers, designed to carry the 
missile in smaller subsections also arc 

Practice so far has been to ship the 
parts for final on-site assembly at Cape 
Canaveral, Fla. or at the Navy Weapons 
Annex, Charleston. S. C.. which will 
be the storage and issuing activity when 
Polaris becomes operational late this 

For example, first and second 
stage motors are delivered by Aerojet 
complete, except for final exterior paint- 

Howevcr. operational Polaris mis- 
siles will be assembled at Sunnyvale 
before delivery to the Navy. Lockheed 
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problems of space refueling is 
but one phase of FRI’s work 
in fast fluid transfer. GSE 
applications include handling of 
nuclear coolants, corrosives, 
and exotic fuels. 

Solving the unusual problem is 
a specialty of the house. Whether 
your project requires design, 
manufacture, testing, or plain 
"thinking up answers”, FRI 
is the team to call in . . . write. 



space leadership has been widely accepted. 

The implications of this acceptance are 
important. The world looks at both Amer- 
ica and the Soviet Union with new eyes 

'Revised Soviet Image' 

Probably the most significant result of 
the Soviet successes is a change in the over- 
all impression of the people of the world 
about the Soviet Union, In public opinion 
parlance, we speak of this as the revised 
Soviet image. The change goes beyond the 
field of space technology. It covers all of 
Soviet science and technology, plus Soviet 
military power and general standing. 

Before Sputnik I, few people of the free 
world believed the Soviet Union was cur- 
rently in a position to challenge America 
in the broad fields of science, technology 
and production. Now, the Sputniks and 
Luniks arc taken as evidence that the Soviet 
Union is able to challenge America suc- 
cessfully in all these fields, including even 
production. 

It is hardly an overstatement to say that 
space has become for many people the 
primary symbol of world leadership in all 
areas of science and technology. 

Some science and engineering students 
arc being attracted to the Soviet Union for 
this reason. Soviet technological and cul- 
tural exports arc getting a better reception 
around the world. Soviet scientists and 
tcchnicans are being accorded greater pres- 
tige. arc speaking with increased authority 
and are being listened to more attentively. 

One interesting— and perhaps dangerous- 
effect of Soviet success in space has been the 
new credibility it has lent to Soviet claims 
in these other fields. Before Sputnik, most 
Soviet pronouncements of spectacular 
achievements were usually dismissed as 
propaganda. Since Sputnik, their claims 
have been much more often believed. 

Premier Khrushchev, in a speech at 
Krasnoyarsk on Oct. 9. 1959. following his 
return from the U. S„ made this statement: 
"The Americans now frankly admit their 
lag behind the Soviet Union in several most 
important fields. Today, for instance. 1 read 
a statement by American General Mcdaris. 
head of the chief technical and rocket ad- 
ministration of the United States. Me says 
that, should the Soviet Union suspend its 
space program, the United States would 
need three to five years to catch up with us 
or to overtake us. This is a valuable and 
sensible admission." 

'Principal Danger' 


The principal danger in the situation 
seems to me to be the cockiness which these 
successes have engendered in Soviet officials 



have generally sought to present their space 


program as peaceful and scientific, the world 
public's reaction has been to read into space 
activities a military implication. Premier 
Khrushchev's statement that the USSR has 
now shown that it can hit any spot on the 
earth's surface, found an echo in an editorial 
in the Danish newspaper Information on 
Sept. M, 1959. Commenting on the So- 
viet success in hitting the moon, this 
editorial declared, "... now we know . . . 
that an H-bomb-carrying rocket can, with 
precision, hit New York." . . . Berliner 
Morgenpost, also of Sept. M (said): "If we 
had to choose between freedom and moon 
rocket, we would choose freedom. How- 
ever, we need not make such a choice be- 
cause the U. S. will accomplish a moon 
shot tomorrow or the day after," 

Obviously, to maintain this confidence 
in ns, we must push forward vigorously with 
space exploration. 

Many people of the world are showing 
growing concern over the potential military 
dangers of an unchecked space race, and 
there is widespread concern over the need 
for international agreements to assure that 
space will be explored for peaceful purposes 


'U. S. in Space Race' 

All space activities arc now seen within 
the framework of Soviet-American competi- 
tion. Regardless of how Americans may 
feel about it. the world sees the U. S. in a 
space race with the USSR. Recent British 
interest in instrumenting an earth satellite 
is a helpful development. More interna- 
tional activity in space will tend to interest 
more people in international control. 

In summary, I should like to respond to 
the committee's specific question on the 
"importance our space program may have 
as a factor in international relations, world 
prestige and in the minds of peoples of 
other countries” by concluding that our 
space program has an importance far be- 
yond the field of the activity itself, that it 
bears on almost every aspect of our rela- 
tions with people of other countries and on 
their view of us as compared with the 
USSR. Our space program may be con- 
sidered as a measure of our vitality and 
our ability to compete with a formidable 

maintain technological eminence worthy 
of emulation by other peoples. 

Second Kiwi-A 
Readied for Testing 

Las Vegas, Nev.— Preparation has be- 
gun for field experiments with Kiwi-A 
Prime, second in the Project Rover 
series of experimental nuclear rocket re- 

A team of Los Alamos Scientific Lab- 
oratory experts is at the Atomic En- 
ergy Commission's Nevada Test Site 
here to lav the groundwork for test op- 
erations. Kiwi-A Prime experiments arc 
scheduled to start this summer. The 
scientists who will actually conduct 
them have not yet arrived in Nevada. 
Heading the group will be Keith Boyer. 
Kiwi-A Prime is the successor to 
Kiwi-A, the first rocket reactor in the 
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Philco has designed and built the 
world’s largest 3-axis tracking antenna 

The world's largest 3-axis tracking antenna was recently completed at the Philco 
Western Development Laboratories in Palo Alto. It will be used at one of the world- 
wide satellite tracking stations to receive vast amounts of scientific information from 
outer space. By employing the unique design feature of tri-axial mounting, this 
extremely accurate and complex instrument, designed and built by Philco, has com- 
plete flexibility of movement and can provide continuous coverage of telemetered 
information and data from satellites and missiles during any phase of flight. 

At Philco you will find the skills that come from close association with the involved 
problems of planning, developing and implementing advanced space communica- 
tions programs . . . experience that includes the design and construction of antennas 
of many types. Each fully meets the stringent specifications of the military and 
various scientific research organizations. Philco stands ready to fill yourspecific needs. 


PHILCO 







Test Chamber Simulates 100-mi. Altitude 


Altitude of 100 ini. is simulated in environmental test chamber at Army Signal Research 
and Development Laboratory. Ft. Monmouth, N. J., where altitude-sensitive parts for 
missiles and satellites are checked out. Satellite instrumentation is about to be tested above. 


Rover series, which began research op- 
erations last summer (AW June 29. p. 
28). Prime will look much like the 
original Kiwi-A but internal arrange- 
ments and components will be differ- 
ent. Los Alamos now is making fuel 
elements for the reactor. The shell and 
some of the internal components arc 
being made by ACF Industries. Inc.. 
at the commission's South Albuquerque 
Works. ACF Industries also operates 
the disassembly bay of the Mainte- 
nance, Assembly and Disassembly 


Nice, France— Agreements to supply 
advance worldwide information on fu- 
ture satellite and space probe launch- 
ings remain vague after meetings here 
of COSPAR's working group on data 
and coordination. 

Member countries of the Committee 
on Space Research of the International 
Council of Scientific Unions agreed 
such launchings should he announced 
"within hours” after a successful shot, 
hut left loopholes in any commitments 
to supply pre-launch information. 

One of these: future satellite launch- 
ings need not be announced in advance 
unless "in the judgment of a launching 
nation” there arc significant changes in 
transmission frequencies, orbital ele- 
ments or other characteristics. 

Communication system for future 
notice of firings will be in the Spacc- 
warn network, comprising four Satellite 
Regional Warning Centers (SRWC) in 
Darmstadt, Germany (Code: Iono- 
sphere). Moscow. USSR (Code: Cos- 
mos). Tokyo. Japan (Code: Kokobunji) 


Building in the Rover Area at Jackass 

Hydrogen for Kiwi-A Prime experi- 
ments will be supplied by National 
Aeronautics and Space Administration, 
cosponsor with AEC of Project Rover. 
The hydrogen facility will lie operated 
under contract by Air Products, Inc. 
Rocketdyne is fabricating the nozzle, 
as it did for the earlier reactor. Edger- 
ton. Germeshausen and Grier. Inc., 
will continue to provide and operate 
instrumentation. 


and Washington, 1). C. (Code: Agi- 

data will originate cither in Russia or 
in the U.S.. go first to either Cosmos 
or Agiwarn and then be circulated to 
the other centers. 

Spacewarn also should be used for 
announcement of successful launchings 
after the firings and for distributing 
satellite orbital elements periodically 
ar.d on a current basis during the useful 
life of the experiment, the group recom- 
mended. 

But for the space probes, COSPAR 
has suggested that the launching group 
make private arrangements with the 
specialized stations capable of acquisi- 
tion and tracking of the probes so that 
the acquisition data can be transmitted 
rapidly. This provides another loop- 
hole, according to some observers, be- 
cause any country can claim that only 
its own tracking facilities can really 
handle the acquisition. 

While much progress was made by 
COSPAR during its working sessions 


that paralleled the First International 
Space Symposium here, the committee 
suffers from the problems that plague 
any international organization without 
teeth. 

Such an organization can recom- 
mend procedures, but without the 
power to enforce them, international 
cooperation becomes a matter of willing- 
ness of member nations to cooperate. 

One example of the problem is in 
the advance warning of satellite launch- 
ings. The U.S. has agreed to make 
pre-launch information for all future 
National Aeronautics and Space Ad- 
ministration satellite launchings avail- 
able to all countries in COSPAR. But 
the Russians have not agreed to pub- 
licize their shots in advance. Soviets 
say there is no need to do so because 
orbital inclinations and transmission 
characteristics of their various Sputniks 
have remained unchanged. 

This is true so far as it goes, but it 
should be noted that there are generally 
six accepted orbital elements which 
define the position of a satellite. For 
the Russian Sputniks, only one of these 
six— the orbital inclination— remained 
. essentially constant. 

The Russians earlier made a formal 
complaint through their Academy of 
Sciences that no orbital data on the 
American Discoverer satellites was made 
available to Soviet scientists, who were 
especially interested in polar orbits. But 
U. S. scientists answered the protest by 
emphasizing that Discoverer shots were 
under the Department of Defense and 
were not part of the experiments made 
during the IGY and IGC program. 

Observers at the COSPAR meeting 
pointed out that Russian announcement 
of possible future impact areas in the 
Pacific was made before that country 
had accepted, by its presence at the 
symposium here, the basic concept of 
COSPAR as an international agency 
for cooperation in space science. These 
observers still wondered whether that 
announcement was made as part of a 
genuine desire to cooperate or as part 
of the long-term psychological warfare- 
program that has gone hand-in-hand 
with Russian space achievements. 

Third X-15 Flight-Test 
Checks Skid Landing Gear 

First powered flight of the No. > 
North American X-l 5 research plane 
took the plane to an altitude of about 
65.000 ft. and speeds in excess of 1,600 
mph. Prime flight purpose was to check 
out the skid-type landing gear, which 
functioned normally in a 200 mph. 
touchdown. Design mission now lias 
been tentatively fixed at 250,000 ft. The 
aircraft will have a speed capability of 
about 4,500 mph., observers close to 
the project believe. 


COSPAR Plan for Advance Data 
On Space Launches Has Loopholes 
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kollsman 


From inner marker to outer space 


“What's my Kollsman number?" 

Ask any veteran pilot. As he approached the field for 
a landing, he would radio the control tower— as a matter 
of habit — for his “Kollsman number." Then, as a matter 
of course, he would make the correct setting on the 
Kollsman altimeter in front of him. 

Ever since the Lindbergh era, the flying world has 
known Kollsman. And Kollsman knows the flying world. 
Today, there is a Kollsman instrument aboard almost every 
known aircraft. Often more than one. Usually a complete 
system. 

From the first sensitive altimeter designed and 
manufactured by Kollsman back in 1928 to the Kollsman 
Integrated Flight Instrument System of today, Kollsman 
has led aviation's rapid advances in instrumentation . . . 


For prop flight . . . Kollsman produces a complete line of 
flight monitoring and control systems ranging from true 
airspeed indicators and engine instruments to automatic 
cabin pressure controls. 

For jet flight . . . Kollsman produces fully integrated flight, 
navigation, and turbine monitoring and control systems 
capable of coping with split-second problems. . .from 
take-off to over 100,000 feet. 

For missile flight . . . Kollsman produces equipments from 
the ground up— from Ground Support Equipment to minia- 
turized components, instruments, and space navigation 
systems. 

For 32 years, Kollsman craftsmanship has established a 
standard yet unequalled. Kollsman is synonymous with 
quality and precision in flight instrumentation. That's why 


If it flies, it relies on Kollsman 



from heavy bombers 
to Hound Dogs 
kollsman 

STAR TRACKERS 

Altitude: 40,000 feet. A B-52 on a 
mission. Slung under each swept- 
back wing, waiting on streamlined 
pylons, are poised two deadly Hound 
Dog missiles. 

A tiny transparent dome barely 
protrudes above the top skin of the 
bomber. Two more peep out from 
the forward tips of the pylons. Three 
eyes in all. The eyes are Kollsman 
astro trackers, each locked on a star. 

One guides the bomber. It's a 
Kollsman automatic celestial navi- 
gation system. The other two will 
give faithful commands to the mis- 
siles, if they must be launched. 

Navigation in space— This advanced 
automatic celestial navigation sys- 
tem was conceived, researched, de- 
veloped, and crafted by Kollsman. 

It is being used in classified missile 
programs. The basic system is also 
operating aboard the B-58 Hustler, 
in bomb navigation systems, and 
in submarines. 

The Kollsman automatic celestial 
navigation system is not just an R&D 
project— the system is in quantity 
production. Designed for today, it is 
proof of Kollsman's "space” capa- 
bility. A very real one. For space 
navigation requires the ability to 
track sun, stars, and planets... to 
triangulate automatically, precisely, 
with high accuracy. 

Kollsman systems have tomor- 
row's ability— today . 

Truly, if you fly, you rely on Kollsman 



kollsman systems free 


Mach 0.9. No time to compute true airspeed. In 6 seconds, the ship has 
shot forward a mile. . .too fast to figure. 

But with KIFIS*, instrument readings are automatically corrected and 
computed, integrated in a familiar display. The pilot concentrates on just 
one function: decision making. 

KIFIS is one of a generation of new flight systems. 

Another advanced flight system is the new Kollsman Takeoff Monitor. 
Jet takeoffs involve instantaneous hairline decisions because of the jet's 
constant thrust characteristics and its relatively slow acceleration. From 
the instant he begins to roll— all the while he is roaring down the runway 
to gain flight speed— the pilot can check his Takeoff Monitor and know 
every instant the probability for a safe takeoff. 


the pilot for jet flight decisions 


Both KIFIS and the Takeoff Monitor show distinct Kolisman capabilities 
for space. In space, the pilot must be able to anticipate where he will be— 
and what will happen— 30 seconds from now. The future must be brought 
into the present. At missile or manned vehicle speeds, he must take into 
account the 150 miles that leap by as he looks ... as he thinks ... as his 
finger reaches out and flicks a switch. 

You can count on Kolisman to provide this space flight instrument 
system. 

Truly, if you fly, you will always rely on Kolisman 




/T' 


called such, perhaps. Terminology may change, but not the 
mission. Today, Kolisman offers the most comprehensive GSE 



capability available— anywhere. 

Whether the Ground Support Equipment is for our own prod- 
ucts, or for sophisticated space and missile programs, Kolisman 
has demonstrated its capability. Whether exacting specifications 
demand unusual electronic, mechanical, electromechanical, or 
optical know-how— Kolisman assures imaginative development 
engineering, uncompromising craftsmanship, and proved 
production techniques. 


From contact to countdown 

Kolisman provides reliable systems backed by a complete service. From simple flight 
line go— no go testers to room-filling multi-variable check out systems, Kolisman 
assures user confidence. 

Kolisman has produced a full range of GSE representing matured applications of 
State of the Art techniques in electronics, optics, electromechanics, pneumatics— 
to name a few. These equipments are in reality complete systems laboratories trig- 
gered into action at the flip of a switch. Laboratory-precise results are presented 
unambiguously in analog or digital form. 


Kolisman GSE does not end with delivery of hardware alone. Field service teams 
provide classroom instruction and supervise instructor, technician, and mechanic 
training. These teams are available whenever— and practically wherever— required. 




32 years of experience . . . unequalled crafts- 
manship spell unchallenged leadership in the 
design and production of precision flight 
instruments, automatic celestial navigation, 
electromechanical, and avionic systems for 
the aviation indmtry. 

There's a Kollsman instrument aboard almost 
every known aircraft. Proof of dependability. 
Proof of craftsmanship. Proof of acceptance in 
a field which can’t tinker with chance. Kollsman 
engineering and manufacturing complexes pro- 
duce precision instruments, flight systems, 
missile modules, and ground support equip- 
ments of unmatched excellence. Kollsman leads 
the world in automatic celestial navigation sys- 
tems. More than three decades of Kollsman spe- 
cialization serve as a springboard to the stars. 

If it flies 

it relies on 



Astro trackers 
Automatic astro compass 
Air data computers 
Electromechanical systems 
Missile components & systems 
Jet engine instruments 
Flight instruments 

Kollsman Integrated Flight Instrument System 

Optical systems & components 

Doppler computation systems 

Sextants (periscopic— handheld— photoelectric) 

Pressure-sensitive controls 

Flight simulator instruments 

Laboratory test instruments 
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Agena B to Put Samos, Midas in Orbit 


Sunnvvale, Calif.— USAF-Lockbeed 
Agena B satellite vehicle, featuring a 
icstartable rocket engine, will be used 
to inject heavy payloads into large- 
radius orbits for Air Force’s Samos 
photographic and Midas infrared dctcc- 

The Agena B^Tv'dcc^Zi' p' IS), 
embodying an advanced Bell Hustler 
engine, is being tested at Lockheed Mis- 
sile and Space Division in preparation 
for launch atop an Atlas intercontinental 
ballistic missile booster later this year. 
This was revealed at the activation of 
the 6549th Test Wing (Satellite) here 
by Lt. Gen. Bernard A. Schricver. com- 
mander. Air Research and Development 
Command. 

Greater payloads will be orbited by 
the Agena B because the engine can 
be shut down after orbital velocity is 
achieved at the perigee of an elliptical 

Once the vehicle has reached the 
orbit apogee, the engine will be re- 
started and the remaining thrust used 
to achieve a circular orbit starting at 
the apogee of the ellipse. This coast- 
ing technique will permit a heavier 
payload to be placed in a higher, cir- 
cular orbit at practically no expense of 

During the seventh test firing of the 
Agena B engine at Lockheed’s nearby 
Santa Cruz facility, the programed 240- 
sec. run of the engine was tenninated 
by the test director after 1 63 sec. when 
an engine fire broke out. A restart was 
not scheduled for this particular test 
run, but Lockheed officials say that the 
engine has been restarted "many times 
in near vacuum conditions” at the Air 


Force Arnold Engineering Research 
Center. Tullahonia. Tenn. 

One of the principal reasons for the 
tests at Arnold Engineering Research 
Center was to find a combination of 
fuel and oxidizer that would be hyper- 
golic at the very low pressures the vehi- 
cle would encounter in space. After a 
series of tests. Bell scientists came up 
with a liquid propellant combination 
believed to be unsymmctrical dimethyl 
hydrazine and red fuming nitric acid, 
that was both hypcrgolic at high alti- 


tudes and more powerful than pro- 
pellant used in original Hustler engine. 

Agena B differs from the Agena A 
vehicles used in Discoverer satellite 
orbits so far mainly because the B ver- 
sion has about double the fuel tankage 
Added space for the increased fuel load 
was gained by lengthening the vehicle 

Agena A vehicles weigh 8,500 lb. at 
launch and 1 .700 lb. after engine burn- 
out. Double fuel capacity might bring 
the liftoff weight of Agena B to around 
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15.000 lb. and result in an approximate 
increase in length from 19 ft. to 25 ft. 

Schriever emphasized that both Mi- 
das and Samos arc passive and not of- 
fensive systems, but “will reduce the 
inequality in intelligence" between 
what the Soviets know about the U. S. 
and what the U. S. knows about Rus- 
sian activities. Neither system will have 
a strike capability against any target. 

Funding for the Samos project is 
"adequate," Schriever declared, adding 
that Midas P is “in an adequate posi- 
tion" also, although still in the research 
anti development phase. Midas is not 
being developed concurrently with Sa- 
mos, he said. 

Initial test capability for Midas and 
Samos Communications alrcadv is well 
under way in the new Satellite Test 
Center. Officials pointed out that the 
center is an operating activity of the 
6594th Test Wing (Satellite) which is 
an element of the Air Force Ballistic 
Missile Division. 

The building is owned by the Air 
Force and is built on land donated by 
Lockheed. The facility will be operated 
jointly by the 6594th and Lockheed. 
Construction of a SI million addition 
to the SI .2 million facility is under 
wav. will be completed this summer. 

The center (AW Oct. 5. 1959, p. 
28) is a data collection and command 
point for Project Discoverer launches. 
Although referred to as a control cen- 
ter. the STC does not actually control 


the satellites while in orbit. In the case 
of Discoverer, data arc collected from 
tracking and acquisition stations at Van- 
denberg AFB. and Pt. Mugu, Calif., 
Kodiak, Alaska, Kacna Point, Hawaii, 
and from two Navy ships, one down- 
range from Vandenberg and the other 
on-station between Alaska and Hawaii. 

from either the Alaska or Hawaii sta- 
tions on instructions over voice land 
line from the test center. Instructions 
for initiating recovery will come from 
the STC after computers in Lockheed’s 
Palo Alto Scientific Research Center 
calculate the precise time for re-entry. 

Dual facilities presently are installed 
in the center, providing the capability 
for handling two satellites simultane- 
ously. Facilities for handling additional 
satellites will be available when the 
second building is completed, allowing 
"several" satellites to be worked at the 

The building contains administrative, 
planning, operational and communica- 
tions offices. The heart of the build- 
ing is the satellite control room, the 
satellite command post which provides 
a communications focal point for com- 
mand surveillance and direction during 
launch, orbital, and recovery activities. 

Control room equipment includes: 

• Consoles— Each of the directors and 
controllers sits at a console which con- 
tains a closed-circuit television screen, 
a push-button communications panel, 
and speaker-receiver headset. The lower 
consoles hare remote control over two 
tape recorders which record all hot-line 

• Television— The closed-circuit 'IV 
screens permit surveillance of satellite 
and ejection capsule plotting boards, 
and of the incoming teletypewriter mes- 
sages in the communications center. 

• Communications panels— All consoles 
include a communications panel which 
provides push-button election of voice 
lines to all stations. A central assign- 
ment^panel. controlled by the cuimiiuiii- 

• Vu-Graphs— Three Vu-Graph screens 
facing the consoles permit controllers 

conditions, keep up to date by the 
staff meteorologist, maps, plots, and 
other information provided by the op- 
erators in the adjacent room. 

• Clocks and timers— Above the Vu- 
Graph screens are clocks which indicatc 
thc local times at all stations, an 
elapsed-time indicator, and a synchron- 
ized electronic system time indicator. 

• Lighting— Lighting in the satellite 
control room is variable, and can be re- 
duced to about five candlepower to al- 
leviate eye strain for controllers and 
directors who participate in the 24-hr. 
manning during certain phases. 



For component 
miniaturization, 
THINK “TEFLON” 


from R/M 

One way lo smaller electrical conduc- 
tors and other high-heat components, 
as you know, is through "Teflon"* in- 
sulation. In fact, there's just no sub- 
stitute for the fluorocarbons in many 
critical applications. 

It will pay you to call on the experi- 
ence of R/M in processing "Teflon" 
into rods, sheets, tubes, tape, bondable 
“Teflon," and machined aircraft parts. 
R/M olTers complete "Teflon" service 
backed by unmatched "Teflon" know- 
how. When you think "Teflon," re- 
member the facilities of R/M to 
produce and deliver in production 
quantities to your specifications. 

Call your nearest R/M district ofiice 
(listed below) for further information 
on R/M "Teflon" service. Or write 
Plastic Products Division. Raybestos- 
Manhattan, Inc., Manheim, Pa. 





RAYBESTOS-MANHATTAN, INC. 



SPECIALISTS IN ASBESTOS. RUBBER, 
ENGINEERED PLASTICS, SINTERED METAL 
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Medical Center Broadens Space Studies 


San Antonio, Tex.— Expansion pro- 
gram, more than doubling present facili- 
ties. is blueprinted for USAF Aerospace 
Medical Center at the School of Avia- 
tion Medicine (SAM) toward a goal of 
ensuring that U. S. astronauts and weap- 
on crews will be able to survive and 
function in the strange new environ- 
ments of space (AW Feb. 1. p. 68). 

The plan will cost some S12 million 
in new construction and is designed 
to provide needed capabilities fitting 
the school's mission, the importance 
of which was emphasized when late 
last year aerospace medical facilities 
were elevated to the status of an Air 
Force Center, The school comman- 
dant, Maj. Gen. Otis O. Benson, Jr., 
commands both the school and the 

Future Funding 

The SI 2 million in funds necessary 
to erect planned additional facilities 
here at Brooks AFB have been author- 
ized by Congress, but just failed becom- 
ing an appropriation because of Con- 
gressional adjournment in the last 
session before it could be approved, 
Gen. Benson noted. He noted that 
during a recent visit to the school Sen. 
Lyndon B. Johnson (D-Tex.) and Rep. 
Paul J. Kilday (D-Tex.) both pledged 
that they would make special efforts to 
secure the appropriation during the 
1960 Congressional session. 

Facilities awaiting the appropriation: 


• Bioastronautics-Biodynamics Labora- 
tory. which will house a pilot's cen- 
trifuge basing a 40-ft. diameter arm, 
plus a small simpler ammal centrifuge, 
both having a capability of developing 
20g forces to provide detailed experi- 
ments on acceleration forces that may 
be encountered in aerospace travel. 
High-vacuum chambers, smaller inter- 
nal capsules and other equipment for 
space-equivalent studies will be pro- 
vided here. 

• Bionucleonics Laboratory, which 
along with the Bioastronautics Labora- 
tory, is considered by Col. John E. 
Pickering, director of medical research 
at the School of Aviation Medicine, to 
be the two top-priority items in the 
expansion program. Bionucleonics facil- 
ity will be capable of housing potential 
hazardous materials or processes with 
elaborate safeguards for researchers and 
subjects and the community for much- 
needed study of radiation hazards in 
the aerospace regime. A nuclear labo- 
ratory would contain a neutron gen- 
erator and radio-chemical laboratories, 
a biological laboratory for study of bac- 
teria, viruses and other potentially in- 
fectious agents and their reactions under 
radiation environments, and a toxico- 
logical laboratory where research on 
toxic vapors, fumes, dusts and gases 
will be studied. 

• Cellular Physiology Laboratory will 
provide facilities to develop cellular and 
molecular research in physical chemis- 


try, radiobiologv, biochemistry’, bio- 
physics, pharmacology, physiology and 
microbiology. 1 he numerous environ- 
mental factors and stresses relating to 
USAF operations such as pressure, 
weightlessness, noise, vibration, accel- 
eration and radiation will be studied 

• Vivarium Support Facility will 
house a sub-human primate colony, a 
dog colony and other large animals used 
in space research: small animals will 
continue to be housed in the Research 
Institute at Brooks. 

• Professional Building will handle aero- 
medical records to provide centralized 
receipt and processing of clinical rcc- 
oids including electrocardiograms, audi- 
ograms and full clinical records of 
personnel examined by the School's 
Directorate of Consultive Sendees. Here 
also will be the Biometrics Sendees Sec- 
tion providing mathematical analysis of 
experimental data. 

• Aeromcdical Library will be designed 
to collect the most definitive and latest 
source material on flight and space 
travel medicine, including books and 
periodicals and will also provide trans- 

• Dental Research Laboratory will han- 
dle experimental work in these various 
specialties, including restorative dentis- 
try and oral surgery. The school has 
been given prime responsibility for 
USAF's dental research program. 

With the new facilities in operation, 
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it is estimated that the school will be 
spending some $18 million annually in 
the area on payrolls and contracts and 
will be staffed bv some 2,500 persons. 

Although official figures are difficult 
to obtain on research budgets for the 
school, indications are that it has gen- 
erally been provided “sympathetic" 
support of Congress. Annual budgets 
tor research at the school have approxi- 
mated S3.4 million in fiscal vear I960, 
52. 8 million in FY 1959 and 52.2 mil- 
lion in FY 1958, which are for actual 
research and do not include civilian 
pay. 

Generally, a considerable amount of 
the school's research is contracted out- 
side the Brooks facilitv. For example, 
seme 52.1 million of FY 1960's re- 
search budget was contracted and in- 
house work received approximately SI. 2 



Approximately half of the number of 
research projects initiated at the school 
are contracted to other organizations, 
such as universities. 


"CLEAN ROOM" QUALITY FOR 


Honeywell Develops 
Spaee Test Chamber 

San Antonio— Detailed studies of 
aerospace medical problems that may 
be encountered by crews operating 
space weapons for extended periods will 
be studied in the future using the new 
Mimicapolis-Honcvwell two-man space 
cabin simulator installed at USAF 
School of Aviation Medicine, Aero- 
space Medical Center. Brooks AFB. 

New two-man chamber, which is ex- 
pected to be operational in the next 
few weeks, provides considerably more 
complex instrumentation and facilities 
allowing more sophisticated research 
than has been possible with the school’s 
one-man chamber. 

With initial capability of doubling 
crew members that can be “sent into 
space” for protracted periods, the cham- 
ber’s design incorporates “stretch" per- 
mitting it to be extended in the future, 
and permitting further increases in the 
number of crews that can undergo aero- 
space medical research in a weapons sys- 
tem environment. Dr. George T. Hauty. 
professor of experimental psychology, 
told Aviation Week. This modular 
concept will provide sufficient area for 
detailed research on the most efficient 
presentation of aerospace weapons sys- 
tem cabin hardware for optimum crew- 
operation as well as development of 
working criteria. 

Also possible, with the two-man 
cabin, will be communications links 
between the new chamber and the pre- 
vious one-man chamber. 

This will permit simulation of mis- 
sions such as space platform support 
and rescue and studies of medical prob- 
lems involved, he added. 
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Over 70% efficiency at only half load 
with the Kinetics Static Inverter 
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The nearest approach yet to a fiat effi- 
ciency curve for a static inverter is 
achieved by a new Kinetics design. 
Even at a fraction of full load, good 
efficiency is obtained. The Kinetics unit 
is ideal for aircraft and missile appli- 
cations in the range from 13 VA to 
15 KVA per phase. 

There are no moving parts, no 
vacuutn tubes and no transistors in 
high current circuits in the Kinetics 
inverter. The design features rugged 
silicon semi-conductor elements that 
are able to carry heavy current with- 
out failure. A common complaint about 
transistorized inverters is that they 
must incorporate cutoff devices in 
order to protect extremely sensitive 
power circuits from short circuits or 
high voltage transients. The silicon 
diodes will carry extremely heavy 


overloads, including shorts, for several 
seconds. This is usually long enough to 
trip the circuit breaker in the circuit 
carrying the short. 

The Kinetics design offers low-loss 
regulation and the output is very 
nearly a perfect sine wave. A high 
degree of reliability is achieved by the 
use of extremely rugged components 
and the lack of complex circuitry. The 
Kinetics inverter is relatively unaf- 
fected by severe environmental con- 
ditions. Write or phone for more 
information. Kinetics Corporation, 
Dept. K-18, 410 South Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 


KINETICS ^ 



MOLECTRONIC functional elements (left photo), three of nearly 20 developed by Westinghonsc Electric under USAF sponsorship, 
include (1. to r.) a 5-watt audio amplifier, a free-running multivibrator and a two-stage video amplifier which operates at 3 me. Dendritic 
semiconductor crystal (right photo), which grows in the form of a thin ribbon, can be fabricated into a complete transistor or molcc- 
tronic element while being grown or drawn into the furnace using new' techniques developed by Wcstinghouse scientists. 


Molectronic Developments Demonstrated 


By Philip J. Klass 

Washington— Techniques which make 
it possible to fabricate complex molec- 
tronic circuits and complete semicon- 
ductor devices while the semiconductor 
crystal is being grown have been devel- 
oped by Wcstinghouse Electric Corp. 

This was revealed during the first 
public progress report on the Air Force- 
sponsored molectronics program at 
which Wcstinghouse demonstrated 
nearly 20 moderately complex circuit 
functions which can now be performed 
using tiny new molectronic elements. 
Each consists of one or more semicon- 
ductor materials, fabricated as an in- 
tegral circuit without conventional re- 
sistors, capacitors, inductors, transistors 
or circuit interconnections. 

Wcstinghouse has made “remark- 
able progress" in the first nine months 
of its program, according to Col. W. S. 
Heavner, chief of Wright Air Develop- 
ment Division’s Electronic Technology 
Laboratory. 

Exceeded Expectations 

Top Westinghouse officials and sci- 
entists who were extremely optimistic 
nine months ago, at the start of the 
program, privately admitted to Avia- 
tion- Week that' progress to date has 
greatly exceeded their original expccta- 

Details on the Air Force/Wcsting- 
housc program were first disclosed bv 
Aviation Week (Apr. 27, 1959. p. 54). 

Under the $2 million Air Force con- 


tract. aimed at determining the feasi- 
bility of the molectronics concept, 
Wcstinghouse was to attempt to de- 
velop molectronic versions of eight 
functional circuits that are widely used 
in avionic equipment during the subse- 
quent year. In only nine months, West- 
inghouse has come up with nearly 20 
different molectronic circuit functions 
and the pace of development is acccler- 

*lt Is Here Today' 

“Molecular electronics is feasible and 
it is here today.” Col. Heavner said. He 
disclosed that Air Force hopes to pro- 
vide another S2 million to Wcsting- 
house for continued molectronics effort 
during the coming year. Aviation 


Week also learned that USAF has given 
Texas Instruments a SI million con- 
tract to design and fabricate an entire 
airborne digital computer which will 
utilize the molectronic techniques 
throughout. 

Westinghouse revealed that it has 
scored important advances in its novel 
dendritic process for growing semicon- 
ductor crystals which not only opens up 
new molectronic possibilities but which 
also could have a major impact on the 
manufacture of conventional transistors 
and other semiconductor devices. 

Nine months ago Westinghouse dis- 
closed that it had developed a process 
for growing semiconductor crystals in 
the form of extremely thin, narrow rib- 
bons whose surfaces have optical flat- 


Future Impact of Molectronics 

Molectronics will have a big impact on companies that now manufacture conven- 
tional components and they were urged to “get on board” the new technology by 
Col. \V. S. Heavner, Wright Air Development Center Electronic Technology Lab- 
oratory. A similar warning was sounded nearly two years ago by Aviation Week (June 
2, 1958, p. 66). “Molecular circuitry may upset traditional lines of demarcation 
between electronic component and equipment manufacturers. Because molecular 
circuitry poses a direct threat to conventional parts, it is logical to expect component 
manufacturers to move to protect their position. However, molecular circuitry 
development will require much more research and know-how than many of the 
smaller component manufacturers now possess. 

"Smaller component manufacturers also will be handicapped because molecular 
circuitry seeks to produce functional circuits rather than merely to reproduce existing 
combinations of conventional components by a new manufacturing process. Thus the 
developer of molecular circuitry also requires considerable knowledge of electronic 
circuitry and its function in the equipment in which it will be used.” 
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nc-ss Mild a mirror-like finish. This in it- 
self eliminated the costly operations of 
rutting, dicing, etching and lapping 
normally required to reduce a large 
ingot of semiconductor crystals pro- 
duced by conventional techniques to the 
tiny slices required for a transistor. 

Westinghouse now has developed a 
new technique which enables it to 
carry out the diffusion, plating and 
evaporation steps required for transistor 
manufacture directly on the dendritic 
crystal as it grows from the furnace 
melt. Dr. S. W. Herwald revealed. Ilcr- 
wald is company vice president in 
charge of research. 

Using this new technique, it is pos- 


sible to produce a series of transistors 
on the long semiconductor ribbon 
which need only be cut off the ribbon 
and have their leads attached to become 
completed operating devices, "with a 
yield very near 100%," Dr. Herwald 
said. 

Because these ribbons consist of a 
series of tiny amplifying elements, an 
amplifier of almost any desired gain can 
be produced by merely cutting off a 
strip with the required number of in- 
dividual dev ices, Herwald indicated. 

An even more recent and significant 
achievement, Herwald said, is the dis- 
covery of how to grow multi-zoned 
crystals as dendrites, directly from the 



furnace melt. This makes it possible to 
grow ervstals which have at least three 
layers of zones and two interfaces, elimi- 
nating the need for diffusion, evapora- 
tion and plating processes for many 
types of devices. 

'Major Event' 

This new development is a "major 
event in the new technology of molec- 
ular electronics," Herwald said. The 
ability to grow multi-zoned crystals 
and to perform operations on the crystal 
at the time it is growing in the furnace 
opens the way to near-automatic pro- 
duction of semiconductor devices and 
molcctronic circuit elements, he added. 

“It is probable,” Herwald said, "that 
we will eventually be able to grow from 
a pool of molten semiconductor mate- 
rials some items of electronic equip- 
ment that today arc of the order of 
complexity of radio receivers and am- 
plifiers." 

Westinghouse lias fabricated a com- 
plete multivibrator element entirely by 
the crystal drawing process, a spokes- 
man reported. 

Demonstrated Functions 

Here are some of the molectronic 
functional elements, developed by 
Westinghouse, which were demon- 
strated recently for representatives of 
the three services and the Defense De- 
partment: 

• Audio amplifier, with output of five 
watts (when fitted with a heat sink) 
and a frequency range from zero to 
20 kc. measures about J in. in diam- 

• Direct-current amplifier, whose 40- 
watt output is controlled by about four 
milliampcrcs current. 

• Video amplifier, two stage, with re- 

of about 3 me., measures roughlv i x j 

• Tuned amplifier, using a semiconduc- 
tor notch filter, which has a sharp fre- 
quency selectivity and a higher figure of 
merit than can be obtained through use 
of large coils in conventional circuits. 
Frequency of the tuned amplifier can 
be varied by changing applied voltage. 
Tuning range is far wider than the 
broadcast band, the company says. 

• Multivibrators of three types’ were 
demonstrated: bi-stable, mono-stable 
and astablc. The bi-stable type is used 
in computer applications: the mono- 
stable for delaying a signal, broading 
a pulse or regenerating a weak pulse; 
the astable is used for synchronization 
of radar and television receivers. West- 
inghouse demonstrated multivibrators 
capable of operating at frequencies as 
low as 0.1 cps. to as high as 3 me.— the 
latter occupied a volume of about onc- 
hundred-thousandth of a cubic inch. 
Company has fabricated a series of 12 
multivibrators on a ribbon of dendritic 
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semiconductor measuring only i in. 

'°ng- ... 

• Logic switch, which can function as 
an "AND” or an "OR” switch with 
five input signals and five output leads. 

• Variable potentiometer, with no mov- 
ing parts, which generates a signal pro- 
portional to the product of two signal 
inputs. The entire device occupies a 
space no longer than the soldering ter- 
minal on conventional multiplier po- 
tentiometers. 

• Optical and infrared tracker, whose 
output frequency varies as a direction 
function of the relative position of a 
source of radiation. 

• Souobuoy transmitter, using a barium 
titanatc pressure sensor, in which the 
molectronic transmitter itself is about 
the size of the head of a kitchen match. 
Other molectronic circuit elements 
demonstrated included a modulator, 
oscillator, sawtooth generator, pulse 
generator, notch filter, infrared tracker, 
an analog-to-digital converter using an 
NI’NP relaxation oscillator, and a mul- 
tiple NPNP switch with a firing elec- 
trode. 

Next Step 

During the next year, Westinghouse 
will continue to develop new molec- 
tronic ideas for performing additional 
circuit functions. This will include ex- 
ploration of new semiconductor mate- 
rials. including the three-five com- 

Company also will devote more ef- 
fort to the mating of existing circuit 
functions in an effort to develop a com- 
plete equipment using only molectronic 
techniques. One specific objective will 
be a very high frequency (VI IF) com- 
munications receiver, or a VHP trans- 
ceiver. To realize the full inherent ad- 
vantages of molectronics will require 
that most if not all of an equipment use 
these techniques. Air Force and West- 
inghouse believe. However, Col. Hcav- 
ncr said USAF will encourage avionic 

ing presently available molectronic func- 
tional elements wherever feasible. 

Westinghouse has been so heavily en- 
gaged in research and development that 
it has not vet decided whether to mar- 
ket these functional elements as sepa- 
rate devices. However, other companies 
that arc interested in picking up such 
developments and marketing them will 
be able to obtain license rights to any 
techniques which were developed with 
Westinghouse funds. Col. Hcavncr be- 
lieves. 

Dr. Herwald predicts that in three to 
five years “we will see the molecular 
electronic concept widely applied in 
air space electronic systems for such 
important applications as telemetering, 
fire control guidance, communications, 
countermeasures and flight control svs- 
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Electronic Fuel Control Tested on T56 



Dallas, Tex.— An all-transistorized 
solid-state electronic temperature-refer- 
ence control developed here by Texas 
Instruments. Inc., now is undergoing 
qualification on the Allison T56-A-10W 
turboprop engine scheduled for the 
Lockheed P3V-1 and Grumman A2F-1 
patrol and attack aircraft. 

A prime feature of the equipment is 
that it permits the turboprop power- 
plant to be operated closely to the en- 
gine's overheat limit for optimum effi- 
ciency in power and fuel economy. As 
a gage of its effectiveness, its installa- 
tion on the Allison 501-D1 3 engine per- 
mits turbine inlet temperatures to vary 
only between 957C and 977C at full 
takeoff power, compared with a spread 
of 904C to 1.09 1C that could be ex- 
perienced without such control, accord- 
ing to Eugene Reed, section chief, ac- 
cessories section, surveillance and 
accessories department of Texas Instru- 
ment's Apparatus Division. 

Reliability of the unit, proven in com- 
mercial operation on the 501-D13 turbo- 
props installed in the Lockheed Electra. 
is indicated by the fact that it attained 
some 138,000 hr. usage by 11 airlines 
without a single airborne failure and has 
gone some 347,000 flying hours in serv- 
ice with only two substantiated airborne 
failures, lie told Aviation Wekk. 

Fail-safe feature of the equipment 
provides for control to continue to be 
handled by the hydromcchanical por- 
tion of the system directly under the 
pilot's jurisdiction, with the pilot flying 
by reference to the turbine inlet tem- 
perature indication on his gages. 
Other Applications 
Success with their entry into the elec- 
tronic fuel control field has led company 
engineers to consider other applications 
of such equipment to the broad spec- 
trum of jet. rocket and nuclear propul- 
sion. For optimum results and consid- 
ering the economics of new equipment 
installation, indications are that "back- 
fit" programs arc unlikely. Best promise 
lies in starting fresh with a new engine 
that has not yet reached production con- 
figuration. 

Unofficially, it appears that Texas In- 
struments is working closely with Gen- 
eral Electric in an electronic fuel control 
installation on the industrial version of 
the T38 axial-flow turbojet. Indications 
are that it has also studied systems for 
the Rocketdyne 1.5-million-lb.-thrust 
single rocket motor, which would entail 
providing a signal computing fuel and 
oxidizer ratios to provide proper mix- 
ture that would give thrust demanded 
bv a programer— actual thrust would be 
compared with demand and fuel ratios 
varied accordingly. 


Limited production of such power- 
plant systems evidently has caused some 
producers to initially consider maintain- 
ing this work in-house, but Texas In- 
struments apparently feels that there is 
a market when productimi quantities 
are achieved. The company also feels 
that the nuclear propulsion field offers 
a good market, particularly since nuclear 
technicians are thoroughly versed in 
electronic control applications. 

Basically the Texas Instruments' 
Model 40*0260-3 electronic fuel control 
provides two operational modes, turbine 
inlet temperature limiting and controll- 
ing. which vary depending on the angu- 
lar setting of the pilot's lever. There are 
two temperature limiting levels in the 
limit mode: S71C and 977C. The 

bottom end of this temperature scale is 
experienced during engine start and 
low-speed taxi. The change from low- 
speed taxi limiting to normal limiting 
at 977C occurs at 13,000 rpm. with 
the power level angle at 30 deg. From 
30 deg. to 64 deg. power lever settings. 


normal turbine inlet temperature limit- 
ing occurs. 

All through the limit modes, the elec- 
tronic temperature-reference fuel con- 
trol unit relinquishes fuel scheduling 
to the hydromcchanical portion of the 
system, but remains on standby to keep 
engine temperatures within safety limits. 
Mode Transition 

At 64 deg. setting of the pilot’s power 
level, a transition occurs from the limit- 
ing mode to the controlling mode, 
'liiroughout this latter model, the pilot 
selects desired power by means of the 
lever, with mechanical linkage trans- 
mitting his commands to the main fuel 
control. The main fuel control passes 
to the fuel metering valve fuel equal 
to 120% of the engine requirement. 

Normally, the fuel metering valve 
meters 100% of the fuel requirement 
and bvpasses the surplus which has been 
received from the main fuel control. 
The mechanical linkage, which passes 
pilot’s power demands to the main fuel 
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“NEW DIMENSIONS j in computation for military systems" 
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OF ALRI 


* ° ^ * ° ^ * 


NEW PROGRAM TO EXTEND RANGE OF SAGE 


the program: U. S. Air Force Airborne Long 
Range Input — a seaward extension of SAGE via 
radar-equipped RC-121-D reconnaissance aircraft. 
burroughs responsibility: system management, 
including selection and direction of the team 
l will supply the radar, navigation, and 
ation sub-systems; aircraft retrofit de- 
sign; develop t@it~,of a miniaturized airborne 
computer, behind THECitEws: another vote of con- 
fidence in Burroughs Co^b@tkm’s unique 
qualifications for systems managewre@ ^Confi- 
dence inspired by total competence in corripift^-,^- 
tion— from basic research through production to'- 
field service. By a team-oriented attitude that 
engenders effective interfacing relationships and 
intra-team communications. And by proved per- 
formance that numbers the Atlas guidance com- 
puter and the SAGE radar data processing system 
among its missions accomplished. 






Now you can record test data on-the-spot. In both lab and field you 
get accuracies equal to or better than big, rack mounted units. Just pick 
up and move a multi-channel (up to 14) PI tape recorder/ reproducer 
as you would any other item of test equipment. 

Instead of 1,000-lb. cabinets, requiring 1000 watts, you’re working 
with recorders 10 times smaller and lighter, using 250 watts or less. 
In the field, you get laboratory performance under the most difficult 
environments. PI fits many places where 19-inch racks won’t go. One 
man can carry a rugged PI recorder to virtually any test site. 

How did PI put precision in a small package? By combining transistor- 
ized electronics with unique stacked reel tape magazines. PI recorders 
use standard tapes and heads, are compatible in every way with standard 
recording practices and other recording equipment. 

May we suggest you call your PI representative to arrange a demon- 
stration? If you are uncertain who he is, please write direct. Address 
Dept. 05 

Precision Is Portable 

PRECISION INSTRUMENT COMPANY 

lOU COMMERCIAL STREET • SAN CARLOS, CALIFORNIA • PHONE: LYTELL 1-4441 



controls, passes through an electrome- 
chanical coordinator. This coordinator 
integrates lever setting command with 
known constants and sends a desired 
temperature signal to the electronic fuel 
control unit. 

In the unit, desired temperature sig- 
nal is compared with the actual turbine 
inlet temperature signal, received from 
thermocouples at the inlet. After com- 
parison, a correction signal is sent to 
the metering valve, increasing or de- 
creasing fuel flow through the fuel 
metering valve to the engine to re- 
establish temperature balance. 

Detailed view of the operation in- 
dicates that the electronic control oper- 
ates in conjunction with the coordinator 
potentiometer, engine relay box, a set 
of IS chrome-alumel thermocouples and 
the temperature datum valve, maintain- 
ing selected turbine inlet temperatures 
in the flight range of engine operation 
and limiting maximum temperatures 
throughout the operating range. 

Bypass Device 

The temperature datum valve, oper- 
ated bv the electronic temperature 
datum control, is utilized as a bypassing 
device in the engine fuel system, with 
the datum valve located between the 
main fuel control and the engine fuel 
manifold. The datum valve has a null 
position, at which point a fixed per- 
centage of main fuel control output is 
bypassed back to the engine fuel pumps. 
The datum valve is at null when the 
engine is operating "on-temperature." 
and no signal is supplied from the elec- 
tronic control to a two-phase motor in 
the datum valve. 

Electronic control response to a tur- 
bine inlet over-temperature causes the 
datum valve to bypass a greater amount 
of fuel to reduce turbine inlet tempera- 
ture to a preselected value. This reduc- 
tion, in event of over-temperature, oc- 
curs when the electronic control is 
aligned for cither the limiting or con- 
trolling operation. 

For controlling operation, electronic 
control response to a turbine inlet 
under-temperature causes the datum 
valve to bypass less fuel, increasing 
engine fuel flow and turbine inlet tem- 
perature, In the limiting mode, elec- 
tronic control response to an under-tem- 
perature will not provide a signal large 
enough to cause the datum valve motor 
to make a temperature/fuel flow correc- 
tion, although engine fuel Sow and 
turbine inlet temperature will be in- 
creased slightly if the fuel flow through 
the datum valve has previously been 
corrected to relieve over-temperature. 

A small signal from the electronic 
control will aid datum valve return to 
its null position, against normal hys- 
teresis, from the reduced fuel position, 
resulting in a corresponding slight in- 
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crease in fuel flow and temperature. 

During engine start and operation up 
to stabilizing speed, only temperature 
limiting circuitry within the electronic 
control is operative. If turbine inlet 
temperature exceeds a preselected value, 
electronic control action causes the tem- 
perature datum valve to reduce engine 
fuel flow to relieve over-temperature. 

In the 65-90-deg. normal flight range 
power lexer travel, temperature con- 
trolling circuitry is operative, electronic 
control action causing the temperature 
datum valve to trim engine fuel flow to 
maintain turbine inlet temperature 
scheduled by the power lever for an 
increase or decrease of fuel flow. 

During landing, a manual switch re- 
turns the electronic control to limiting 
action from the normal flight tempera- 
ture controlling action. A 24-v. circuit 
to the solenoid-operated brake on the 
datum valve motor shaft is re-energized 
to engage the brake. The brake then 
locks the datum valve in its operating 
position at the time the switch was 
closed. If engine over-temperature de- 
velops. electronic control cruses the 
solenoid brake to release and the same 
oxer-temperature signal that crused this 
action causes the datum valxe to reduce 
fuel floxv to reduce temperature. 

Limit Functions 

The electronic temperature datum 
control consists of a thermocouple milli- 
xoltage comparison and modulation cir- 
cuit. an a.c. amplification circuit, a de- 
modulation and output circuit and a 
poxxer supply. Other circuitry in the 
control permits sxvitching the reference 
temperature for either limiting or con- 
trolling functions and permits release 
of the solenoid brake on the datum 
xalve motor. Tire solenoid brake re- 
lease action occurs only when engine 
circuitry has been manually sxvitched 
for limiting operation and an over-tem- 

In the comparison circuit, thermo- 
couple generated xoltage is compared 
xvith a reference millivoltagc, the inilli- 
xoltagc difference or error between the 
txvo is modulated and amplified as an a.c. 
signal. Tire amplified a.c. signal is de- 
modulated, phase discriminated and 
applied to control xvindings of a satur- 
able reactor, xx’hich in turn controls 
variable phase output from the control 
to the datum valve motor. Electronic 
control circuitry is switched for either 
limiting or controlling operation by the 
m limiter selector relay in the control. 

Control output is both fixed and vari- 
able-phase 400-cycle voltage supplied to 
a txvo-phase induction motor in the 
associated datum valx'e. Motor response 
to the xariable phase xoltage regulates 
fuel by-passing of the datum valve to 
regulate engine fuel supply and turbine 
inlet temperature. Magnitude and 
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phase of the xariable phase output volt- 
age is set by the amount and direction 
that turbine inlet temperature x'aries 
from the reference temperature. 

During both limiting and controlling 
operation, a generator located on the 
same shaft as the datum valve motor 
produces an a.c. x-oltage proportional to 
motor rotational speed. Phase of the a.c. 
voltages, referenced to generator excita- 
tion, is determined by the direction of 
motor rotation. This a.c. x-oltage is fed 
back to the electronic control to damp 
the error signal and reduce its ampli- 
tude as a turbine inlet temperature cor- 
rection is being made. This feedback 
system alloxvs high motor starting 
torques to meet system needs and pro- 
x-idc stability. 

Packaged Circuits 

Components in the system are de- 
rated 50% of the supplier's ratings to 
build reliability under varied environ- 
ments. Circuits are packaged in modu- 
lar form to provide easy maintenance. 
The unit is designed to pass environ- 
mental tests including an operational 
temperature range of — 75F to 4-4 25F, 
ambient pressure at 61,000-ft. altitude, 
operation in air containing 1.5 grams 
per cubic foot of sand and dust moving 
at 100 fpm., operation after exposure 
for 1 5 days to clean xx’ater xapor atmos- 
phere with 95% humidity and tempera- 
ture of 70F through 130F. 

Also tested xxas operation at sustained 
acceleration of lOg along each of its 
three perpendicular axes and after 24 
impact shocks of 30g each through 
its three axes and during vibration in 
frequency range of 5 to 250 eps. and 
at amplitudes of 0.1 in. or 5g. 

i nmm' 1 

FILTER CENTER ^ 

1 xOOOOO; 1 

► Organic Compound Photoconductors 
—Doping films of phthalocvanine, a 
class of organic chemical compounds 
normnllv used as dyes, xvith ortho- 
chlor.mil increases the dark conductivity 
of the films by as much as 10 million 
times and the steadv-state photocon- 
ductivity by 100.000 times. Work was 
performed at the University of Califor- 
nia under contract from the Atomic En- 
ergy Commission. 

► Solar Battery Damage— Radiation in 
outer space appears to damage and de- 
grade operation of solar battery sources, 
according to Dr. James Van Allen. He 
attributes unexpectedly early fadeout 
of signals from paddlcxvheel satellite to 
such damage. 

► Optical Masers— Race for successful 
operation of first optical Maser now 
appears narroxved to three groups— a 
Columbia Unixersitv team under Dr. 


Charles H. Toxvnes, Bell Telephone 
Laboratory's Drs. Ali Javan and W. R. 
Bennett, Jr., and a 25-man team at 
Technical Research Group, Inc. Next 
four months should be decisive. 

►Turnable K-band Amplifier— First 
model of a gas cell amplifier, based on 
nexv technique involving molecular tran- 
sitions in hydrocyanidc. is in early stages 
of dex-clopmcnt at Technical Research 
Group, Inc., under a near-SlOO.OOO 
contract from Rome Air Dexelopmcnt 
Center. Initial operation aimed at 
V-band in millimeter range, then tai- 
lored doxvn to device’s lower-frcquencv 
end in K-band. Amplifier is not ex- 
pected to have loxx--noise capabilities of 
Maser and parametric amplifier, but 
should operate at higher frequencies 
than the latter, at room temperatures 
and without magnets, according to 
RADC source. 

► High Resolution, Small Antenna Ra- 
dar-Dcxcloped by Project Michigan, 
airborne radar makes small antenna be- 
have like larger one bv using aircraft’s 
forxvard motion, sampling, storing and 
correlating returns for resolved target 
image. System resolution is effectively 
independent of range. This Project 
Michigan xvork is sponsored by Army 
Combat Surveillance Agency. 

NEW AVIONIC 
PRODUCTS 


Components & Devices 



• Semiconductor radiators. Types R- 
5010 for rectifier. R-5020 fdr zener 
diode and R-5030 for transistor as 
shoxx-n in this order in photo, can dis- 
sipate 5 to 100 xx’. xvith forced conveo- 
tion. Transistor, normally rated at 10 w. 
may be operated xx'ith forced conx'ection 
at 30 xv.. firm says. Radiator series are 
available in copper or aluminum xvith 
surfaces machined to xvithin 0.0002 in. 
flatness and screw holes proxided for 
any transistor type. Wakefield Engi- 
neering, Inc., 1 1 Broadxx'ax’, Wakefield, 
Mass. 

• Microminiature relay container, made 
on steel with cadmium plate finish, con- 
sists of post which screxvs through one 
of txvo sockets mounting holes in stand- 
ard microminiature relay socket and 
secures socket to chassis. Spring-loaded 
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SMALLEST 

LIGHTEST 

CARCINOTRONS 


with wide band sole tuning- 


Though it has just recently made its debut into the high 
society of Litton microwave tubes, this carcinotron (our 
model L-3298) has already been commended by the mili- 
tary for its exceptionally clean design. Every engineer 
concerned with upgrading the performance of ECM equip- 
ment will surely find much of interest in this medium-power 
tube, with which Litton takes a major stride toward truly 
simultaneous noise-jamming capability by affording faster 
tuning rates than any previously attainable. 

The Litton family of eight electrically-compatible carcino- 
trons is the first to incorporate the critical capability of 
wide band sole tuning without frequency or power holes 
when the tube is operated into as much as a l.S-to-1 
mismatch. Litton carcinotrons are the first to use wider- 
than-normal-band RF output couplers, minimizing many 
system components such as antennae, waveguide plumbing, 
and load isolators. 

We cite these firsts not for glory’s sake, but rather for their 
meaningful contribution to more efficient system design, 
smaller size and lighter weight. 


The notable suitability of these carcinotrons is not limited 
to ECM. You can also consider them for other military 
applications such as drivers for communications links— in 
fact, wherever medium-power tubes with extremely rapid 
tuning and low tuning power are required. 

Because of their mechanical and electrical compatibility 
the eight tubes in the family are interchangeable, as shown. 
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These versatile tubes are not just drawingboard products — 
you can order them now. 

Write concerning voltage-tuned power oscillators of what- 
ever nature to Litton Industries, Electron Tube Division, 
Office A9, 960 Industrial Road, San Carlos, California. 
Your request for our Carcinotron Catalog or for answers 
to your specific questions will be honored promptly. 




cap swings out of way for service or 
replacement. Container is available in 
fir e sizes with post heights ranging from 
11 in. to 2| in. The Birtcher Corp., 
4371 Valiev Blvd., Los Angeles 32, 
Calif. 

° Silicon controlled rectifiers, Types 
TI-110 through Tl-114, are rated at 
1 amp. from 50 to 400 v. and are 
packaged in JEDEC TO- 5 case, lire 
pnpn diffused silicon rectifiers provide 
1 amp. outputs at 65C case temperature 
and average rectified forward currents 



las, Tex. 

• Low-level multicoders. SI., series, can 
sample up to 88 low-level differential 
data inputs and arc available in single 
speed or multiple speed models capable 
of providing all standard TRIG signals. 
Separate outputs are provided for stand- 
ard PAM signal with master pulse, 
standard PDM, and differentiated 
PDM output. Accuracy is said to be 
i% or signals of 10 mv. amplitude full 
scale. Units measure 4 in. x 4 in. x 7 
in., weigh 6 lb., draw less than 5 w. 


from 28 v.d.c. source, and use silicon de- 
vices throughout. General Devices, Inc., 
Box 253, Princeton, N. J. 

• Precision potentiometers, TP series, 
are single-turn, rotary', wirewound types 
designed for durable and reliable opera- 
tion under severe environments, with 
built-in torque device to hold the shaft 
in position under shock or vibration. 
Stops can withstand 8 in.-lb. torque. 
TP series range in size from i in. sub- 
miniature to 2 in. diameter. Technology 
Instrument Corp., Main St., Acton, 
Mass. 

• Tliennistor, Type 05A8, hermetically 
scaled in glass probe, offers 100.000 
ohms resistance plus or minus 50% at 
liquid nitrogen temperatures (approxi- 



mately 77K). Time constant of device 
is less than 1 sec. and temperature co- 
efficient is minus 20% /degree K both 
referred to liquid nitrogen temperatures. 

Instruments 

• Secondary time standard, WWV-1, is 
portable, battery-powered time standard 
accurate to 16 sec. a year and used to 
control telemetered transmitters and re- 
cording instruments. Device is tran- 
sistorized. measures 7 x 11 x 7 in. in 
handle-borne case, weighs 9 lb. com- 
plete with two batteries which will 
operate for several months before need 
for replacement, according to firm, 
Zenith Radio Corp., 6001 W. Dickens 
Ave., Chicago 39, HI. 

• Papcr-to-magnctic tape converter, 
Model D104, can convert punched 
paper tape produced by teletype trans- 
ceivers to magnetic tape or vice versa. 
Paper tape data is introduced into the 



D104 by a photoelectric reader operat- 
ing at 300 characters per second and 
magnetic tape can be read or prepared 
in form compatible with computer it 
is to feed, according to the firm. Con- 
verter will delete from translation onto 
tape typing errors, extraneous notes, and 
sign-off messages. Digitronics Corp., 
Albertson Ave., Albertson, N. Y. 

• Oscilloscope, Type 425, features di- 
rect digital reading system and can be 
used over frequence range from d.c. to 
60 me. (down 3 db. at 35 me.). Model 



consists of five basic modules built into 
main case for maintenance and repair, 
and has interchangeable amplifiers for 
versatility and insurance against obsoles- 

Accuracy of numerical readings of 
time and amplitude is 2%, according 
to the firm, Allen B. DuMont Labora- 
tories, Inc., Clifton, N. J. 



• Telemetry amplifier, Model PA-15, 
designed to boost a 2-w. signal up to 
100 w., operates in 225 to 260 me. band 

67F ^o^lXT^Povvc^ampimer'Mn 
withstand vibration of lOg from 20 to 
2,000 cps., shock and acceleration of 
100g each. An internally contained 
400-cps. blower cools unit for maximum 
RF output. United ElectroDynamics, 
Inc., 200 Allendale Rd., Pasadena. Calif. 
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ACs RIGHT FOR RICK 


ACs Spark /tied Helicopters from Arctic to Tropics 





Pretidonl o I Rick Hell- 


From checking highway construction to air-lifting telephone 
poles into the mountains . . . from crop spraying to forest fire 
fighting . . . reliability characterizes the service of Rick Heli- 
copters, Inc. Based in San Francisco, Rick is one of the largest 
and most experienced helicopter operators in the country. 
Here’s why Art Miner, Rick's maintenance manager, insists that 
reliable AC Aircraft Spark Plugs are right for Rick: "AC plugs 
require a minimum of maintenance and replacement; the anti- 
fouling characteristics of ACs eliminate delays caused by 
spark plug fouling." 

This is especially true of AC Spark Plugs with platinum electrodes. 
The excellent long life quality of platinum and the small diameter 
center electrodes permit a long, thin insulator tip design. This 
design improves oil and lead anti-fouling characteristics. 

AC SPARK PLUG THE ELECTRONICS DIVISION OF GENERAL MOTORS 



DISTRIBUTED BY: Alrwork Corporation o American Avialron, Inc. 


AIRCRAFT 
SPARK PLUGS 


BUSINESS FLYING 



SINGLE-ENGINE service ceiling of the Piper Aztec, with full fuel and live passengers plus baggage, is specified as 7,400 ft. 

Aviation Week Pilot Report: 



Piper’s New Twin Shows Flight Advances 


By Robert I. Stanfield 

New York— Inherited design features 
plus the power of Piper's new five-place 
PA-25-250 Aztec are reflected in per- 
formance of the executive light-twin, 
which combines a good rate of climb 
with 200 mph.-plus cruise speeds. It has 
docile stall characteristics and is 
responsive and stable during both slow 
flight and cnginc-ont procedures. 

The Aztec is basically a derivative of 
the twin Apache. Physical exceptions 
are a new empennage, including a swept 
rudder and single-piece stabilator similar 
to that of the Comanche, and two rear 
windows which har e been added abreast 
of the rear fifth seat. The Aztec also 
utilizes systems (such as electrical and 
hydraulic) and components of the 

Rated Power 

Power is furnished by two Lycoming 
0-5+0-A1B5 six-cylinder engines, each 
rated at 250 hp. at 2,575 rpm. Com- 
pression ratio is 8.5:1. Fuel grade is 
91/96 octane. Propellers arc two-bladed 
Hartz.cll HC-S2XK-2C1 constant-speed 
controllable full-feathering units. 

Specifications and performance tables 
for the Aztec were listed in the Nov. 2 
issue of Aviation Week (pp. 112-11 5). 
The standard model has an empty 
weight of 2,775 lb. Useful load is 2,025 
lb. and maximum gross weight 4,800 lb. 
Span is 57 ft., length 27.6 ft. and 
height. 10.5 ft. Baggage capacity is 200 


lb., fuel capacity 144 gal. Fuel con- 
sumption. 65% power, is 24 gal. hr. 

Top speed of the airplane is 215 
mph. and specified rate of climb is 
1.650 fpm. Service ceiling is 22,500 ft. 
Single-engine ceiling, which Piper says 
is the highest for any light-twin of the 
Aztec class, with full fuel, five passen- 


gers, baggage and equipment is 7,400 ft. 
At a gross weight of 4,400 lb., the 
single-engine ceiling is 10,500 ft. 

Fully equipped, full fueled, the Aztec 
with five passengers has more than 1 50 
lb. baggage allowance. Cruising range, 
75% power, is 1,025 stat. mi. (5.5 hr,); 
economy cruise range. 45% power at 


ADJUSTABLE scats can be reclined to three positions. The main instalment panel scats 
flight instruments left, engine instruments right. Radio controls are centered. 
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New Miniature Toggle Switches . . . 

Extremely compact . . . Meet the 
most exacting requirements of the 
military and electronic industry . . . 
Perfect for aircraft recognition sys- 
tems, communications, and electronic 
instruments . . . Positive make and 
break— toggle works directly on mova- 
ble contact member . . . Wiping ac- 
tion insures good dry circuit contact 
. . . Positive detent for better oper- 
ator “feel” . . . Molded body has high 
arc tracking resistance, good recov- 
ery voltage . . . Available in 2 and 3 
position, single and double pole con- 
struction, maintained or momentary 
action. Write to Dept. C2S6. 
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New Positive Action Switches . . . 

First to meet military specifications 
Mil S-8834 . . . New lever, body and 
terminal seals provide absolute envi- 
ronment-proof operation . . . Direct 
toggle-to-contact mechanism guaran- 
tees positive make and break action 
. . . Wiping action insures good dry 
circuit contact . . . Positive detent 
prevents teasing... Improved termi- 
nal clearance . . . Available in one, 
two, and four pole construction ; sin- 
gle and double throw; with maintained 
or momentary action . . . Unlimited 
circuit arrangements . . .With or with- 
out lever lock. 

Write for Publication EA16S-C2S6. 



New Hermetically Sealed Relays . . . 

Serve the widening demands of the 
aircraft and missile industries . . . 
Hermetically sealed for environment- 
proof dependability . . . Designed for 
high ambient temperature, shock, 
and vibration service . . . Fused chip- 
proof glass covering offers great di- 
electric strength with maximum 
recovery voltage . . . Meet the require- 
ments of Mil R-6106B . . . Available 
in Class A or B forms . . . 25- to 300- 
ampere capacity . . . Single- and three- 
pole, with or without auxiliary con- 
tacts . . . 28-volt D-c or 115/200-volt 
A-c service. 

Write for Publication EE140-C286. 




UTLER'HAMMER 

Timer Inc., Milwaukee, Wis. • Oiviim: Airborne Instruments laboratory. * Subiidmy: Cutler-Hammer International, C. A. 

Aimlitn: Canadian Culler-Hammer, ltd.; Culler-Hammer Mexicans, S. A.; Intercontinental Electronics Corporation. 



BATTERY, 12-v. 33-amp./hr.. is mounted 
on the right side of the nose section. 

10,000 ft., is 1,400 stat. mi. (8 hr.). 

Aztec performance characteristics 
evidenced during Aviation Week 
Bight evaluation included: 

• Rate of climb. Weighing close to 
4,300 lb. at takeoff into a 25-kt. wind, 
the Aztec initially ascended at 2,000 
fpm., indicating 110 mph. Holding this 
airspeed constant, the airplane climbed 
through 3,500 ft. at 1,600 fpm., 5,000 
ft. at 1.400 fpm. and 9,000 ft at 
1,100 fpm. 

• Cruise speeds. At 7,000 ft., outside 
air temperature of — 6C, and pulling 
75% power. 22.25 in. manifold pressure 
and 2,400 rpm.. the Aztec indicated 
190 mph. for a true airspeed of 208 
mph. At 10,000 ft., temperature 
— 11C, power to 65% and 20 in. and 
2,400 rpm., the light-twin indicated 180 
mph. for a true reading of 207 mph. 

• Stall and slow-flight. At 7.500 ft. 

S ntle, straight-ahead fall-awavs resulted 
nil a power-off stall, clean, at 68 mph., 
and, with gear and full flaps extended, 
at 62 mph. With standard recovery 
procedures there is little loss of altitude. 
Good elevator control and directional 
stability were apparent at slow and ap- 
proach speeds. The Aztec lands short. 
Into the 25-kt. wind, the roll approxi- 
mated 600 ft. 


• Single-engine. With the right propel- 
ler feathered at 7,000 ft. and the left 
engine pulling 75% power, the airplane 
indicated 145 mph. Climb rate from 
this altitude, holding an indicated 108 
mph., was 400 fpm. During simulated 
single-engine takeoff, power on the right 
engine reduced to 10.5 in., the airplane, 
once cleaned up, climbed at 1.200 fpm. 
at 120 mph. Minimum controllable 
single-engine speed is 80 mph. 

Selected by Navy 

The Navy has selected the equivalent 
of the Autoflite Aztec (with a special 
radio package)-designated the UO-1— 
as its "off-the-shelf utihtv/adnumstra- 


tive aircraft following an evaluation in 
Competition with other light-twins (AW 
Jan. 4, p. 26). Initial Navy contract for 
20 airplanes, which will be utilized 
within the continental limits of the 
U.S., runs about SI million. Piper 
has proposed that the UO-ls be serv- 
iced, and spares maintained, by its 
distributor-dealer organization. 

Cost of the standard Aztec, less 
radio-navigation equipment, is 549,500. 
The super custom model, priced at 
$53,355, includes Narco Onmigator 
Mk. 2 two-way VI IF communications 
and VOR ILS localizer indicator. Narco 
Mark 5 transmitter/ receiver. Narco CS- 
3A VOR/ILS localizer indicator, and 


The Hours Here 
Are The 
Most Critical 
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From the REMINGTON RAND UNIVAC 

Military 

Division 

A Demonstration of 
Capabilities in 
Specialized 
Electronic Equipment 



Aboard the Convair B-58 Hustler and the 
Boeing 707, "black boxes"automatically attune HF 
radio communications to the speed, range and 
altitude of modern supersonic flight. The Univac 
Automatic Antenna Couplers are examples of 
specialized electronic equipment from the 
Remington Rand Univac Military Division. 

This equipment, though outside the realm of 
the large-scale data processing and control 
systems for which the Division is best known, 
demonstrates important capabilities. 

The Antenna Coupler program is significant 
to those responsible for defense requirements for 
two reasons: First because it is an example 
of airborne equipment which meets severe 
operational and reliability specifications, and 
secondly because it demonstrates experience 
in the development of communications 
and control devices. 

The Univac Automatic Antenna Coupler 
exhibits characteristics which have become 
identified with Remington Rand Univac 

I ri equipment in all fields — compact size, 
high speed of operation and reliability 
under extreme environmental stress 





AZTEC has a span of 77 ft., length of 27.6 ft. and height of 10.7 ft. Empty weight is 2.775 lb., maximum gross weight is 4.800 lb. 


Lear ADF-12E automatic direction 
finder. The Autoflite Aztec, which costs 
554,105, has Piper’s AutoControl auto- 
matic flight system in addition to the 
above radio package. 

'fhc Aztec, with its swept tail and 
single-piece stabilator, is a neat look- 
ing airplane. The fuselage is composed 
of four basic units: the sheet metal tail 
cone, cabin section, nose section, and 
steel tubular structure extending from 
tail cone to the nose wheel. Finish on 
the tubular unit and other steel struc- 
tures is zinc chromate primer with 
synthetic enamel. 

Rectangular wing structure consists 
of a stepped-down main spar, a front 
and rear spar, lateral stringers, longitu- 
dinal ribs, stressed skin sheets and a 
detachable wing-tip section. Wings are 
attached to the tubular center section 
structure with fittings at the side and 
in the center of this structure. The 
main spars are bolted to each other 
with high-strength butt fittings in the 
center of the fuselage. 

Main Gear 

Main wheels arc Cleveland Aircraft 
Products 600 x 6 units with disk type 
brakes and 700 x 6 tires with an eight- 
ply rating. Nose wheel is a 600 x 6 
model fitted with a four-ply 600 x 6 tire. 
All tires have tubes. Main gear brakes 
arc actuated by the left-hand rudder 
pedals. The nose wheel is steerable, 
via rudder pedals, through a 30 deg. 
arc. Steering linkage disconnects as gear 
retracts. 

The stabilator horizontal tail includes 


an anti-servo tab also used for longi- 
tudinal trim. All control surfaces are 
cable controlled and are conventional 
sheet metal structures. Ailerons and 
rudder arc cable-connected with the 
wheel and the pedals. The rudder 
servo tab also acts as a directional trim 
tab. 

Engine mounts arc of steel tubing 
and incorporate Lord Engineering 
mounts, to absorb vibration. Cowls are 
largely interchangeable and are canti- 
lever structures attached at the firewall. 
Side panels are removable. The nose 
section is split for quick removal. Ex- 
haust gases arc directed into jet aug- 
menter tubes located on the outboard 
side of each engine. 

Fuel Cells 

Fuel is located in four 36-gal. nylon 
and neoprene cells located outboard of 
the engines. Fuel can be pumped from 
any tank to both engines; a cross-feed 
is provided. Takeoffs and landings can 
be conducted using either inboard or 
outboard tanks. Two engine-driven fuel 
pumps are supplemented by four elec- 
trically operated booster pumps. Fuel 
strainers and drain valves are located 
in the inboard sides of the main wheel 
wells. 

Aztec interior is tastefully up- 
holstered; wall-to-wall carpeting and 
separate leather chairs, with head-rests, 
arc standard equipment. Each seat can 
be individually adjusted and front and 
center seats can be reclined. Fresh air 
outlets are provided adjacent to each 
scat, as arc large windows. Soundproof- 


ing is \>ia a cabin envelope of glass fiber. 

Aircraft flown by Aviation Week 
was N 4502P, the second production 
Autoflite model. Aboard was Howard 
Greaves, in charge of Piper's flight op- 
erations, and one passenger. With the 
three of us, sonic baggage, and full fuel- 
oil load added to the empty weight of 
2,835 lb., the Aztec weighed about 
4,294 lb. at the ramp. 

Aztec Cockpit 

The cockpit of the Aztec is comfort- 
able and roomy, and is accessible 
through a right-side door. Flight in- 
struments are mounted to the left of 
the main panel. Radios arc centered 
and engine instruments are on the right. 
Circuit breakers are located to the left, 
under the pilot’s control wheel. Fuel 
selector valves, cross-feed, primers and 
heater fuel supply (for 27,500 Btu. 
Southward heater) controls arc mounted 
on a console between the two front 
seats. Engine controls are located on 
the centered quadrant. 

After a few prime strokes the engines 
started quickly, and the Aztec was 
eased out and to takeoff position with 
a minimum of breaking. At takeoff sea 
level pressure was 29.91 in. Outside 
air temperature was 37F. Wind was 
from the southwest at 25 kt. (about 
29 mph.). 

With full power applied, the Aztec 
moved swiftly down the runway, con- 
trols becoming quite effective shortly 
before flv-off at 80 mph. The airplane 
was off the ground after a run of about 
700 ft., and with gear retracted and air- 
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• Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and more than a decade in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams ... The CAE record of achievement is one of which 
many a larger company might be proud. Inquiries are invited 
from those having propulsion problems, on the ground, on 
the water, in the air. 




RATE of climb at maximum gross weight, 
4,800 lb., is about 1,650 fpm. 


speed at 110 mpli. (best rate of climb) 
ascended at 2,000 fpm. 

Climb was continued to 7,000 ft, 
at climb power of 24 in. manifold pres- 
sure and 2,400 rpm, first power re- 
duction. Leaning of mixtures was in- 
itiated at 3,000 ft. Visibility was good 
during the climb and throughout the 
flight. Rates of climb, as stated earlier, 
ran from 1,600 fpm. at 3,500 ft. to 

1.400 fpm. going through 5,000 ft. The 
airplane responded smoothly and firmly 
to control pressures; trimmed out, it 
did a good job of flying by itself. 

Aztec engines can be cruised at any 
percent of power from 75% down. Eco- 
nomical cruise runs down to 1,800 rpm.; 

2.400 rpm. is recommended for maxi- 
mum cruise performance. Propellers 
turned 2,400 rpm. at both 7,000 ft. 
and 10,000 ft. to obtain the indicated 
airspeeds of 190 mph. and 180 mph. 
previously stated. These, in turn, pro- 
duced a true reading of 208 and 207 
mph. Climb from 7,000 ft. to 10,000 
ft, at 20.5 in. and 2,400 rpm, holding 
110 mph, averaged 1,100 fpm. 
Quick Feathering 

Prop feathering is accomplished by 
moving the pitch lexer fully aft through 
the high-pitch detent into the feather- 
ing position. The right propeller was 
feathered at 7,000 ft, feathering time 
about 3 sec. The procedure was quick 
and thei aircraft was easy to manage. 
Slight rudder pressure and a minimum 
of aileron pressure held directional con- 
trol. Little trim would be necessary. 
Normal single-engine cruising speed at 
low altitudes is 135 mph. With the 
left engine pulling 22 in. and 2,400 
rpm. (75% power) the Aztec indicated 
145 mph. 

Without trimming, the airplane was 
pulled up gently until airspeed indicated 
108 mph. Rate of climb was 400 fpm. 
Before unfeathering, medium to steep 
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Only the New 

* 

^ Cherrylock 


Aircraft Rivets 


Give you ALL 


J these advantages . . . 


* Posjtive Mechanically Locked Stem 

*_ Flush Fracture (No Stem Trimming) 

* Strong Clinch 

* W ide Crip Range 

* Positive Hole Fill 


turns were made both left and right; 
no dishonest tendencies were evidenced. 

A half-dozen stalls, both in clean and 
landing configuration, resulted in docile 
"breaks” at 68 mph. and 62 mph, re- 
spectively. Airplane porpoised from one 
to the other. The Aztec is equipped 
with a Safe Flight stall warning indi- 
cator that is activated about 10 mph. 
preceding stall. 

During this flight, at temperatures 
to —11C, the Aztec was comfortable 
and noise level was not excessive. Only 
defroster heat was used, which did a 
fine job. Normal conversation was pos- 
sible throughout this evaluation. 
Caution Range 

Aztec airspeed is redlined at 249 
mph. The caution range begins at 
198 mph. A safety factor of about 5 
mph. is added to the 80-mph. minimum 
single-engine control speed. The gear 
can be extended at speeds under 1 50 
mph.; flaps under 125 mph. Normal 
approach speed is about 90-95 mph. A 
good approach angle can be set up with 
about 12 in. manifold pressure and 

2,400 rpm. 

Descent from 10,000 ft. was made 
with power reduction to 13 in. mani- 
fold pressure, which produced a good 
angle and a 500 fpm. rate of descent. 
Aztec trim tab is responsive, and a small 
control adjustment gives a rapid atti- 
tude change. 

Several landings were made at Mac- 



AZTEC single-engine ceiling is 10,500 ft 
at 4,400 lb. 


The Cherrylock* “2000” Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet . . . proven high 
sheet clamp-up with no stem 
trimming (fractures flush on in- 
stallation), uniform head seat- 
ing, complete hole-fill, wide grip 
range, and positive mechani- 
cally locked stem. 

Fast, economical, easy in- 
stallation (with no stem trim- 
ming) is available with Cherry- 
lock rivets, using existing 
Cherry installation guns. You 
get better fastening at lower 
installed cost. 


One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 

A-286 Stainless Steel- 
Monel— Aluminum 
For technical data on the 
new Cherrylock “2000” Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 
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Arthur Field, Islip. using an average 95 
mph. approach speed. In event of a 
hydraulic pump failure, or left engine 
(driving the pump) failure, gear or flaps 
would have been extended via the man- 
ual hydraulic pump located on the cen- 
ter quadrant. A gear-up emergency 
landing can be made without extensive 
structural damage, since all three wheels 
protrude about one-third of their di- 
ameter when retracted. 

With full flaps extended, approach 
rate of descent was 400 fpm. The air- 
plane was brought over the fence at 80 
mph. and touched down at 70 mph. 
Low speed lateral control and directional 
stability arc pronounced in this airplane. 
The Aztec rolled no more than 600 ft., 
with a minimum of braking action, into 
the 25 kt. wind. 

The Aztec has been flown off the run- 
way easily with one propeller feathered. 
To simulate this condition, full power 
was applied on takeoff and once the 
Aztec was rolling manifold pressure on 
the right engine was reduced to 10.5 
in. The airplane was held down until 
100 mph. was indicated, then flew it- 
self off. With gear retracted, airspeed 
to 120 mph., initial climb was 1,000 
fpm. which increased to 1,200 fpm. 
Feathering is not possible if an engine 
freezes, but single-engine flight can be 
maintained with the dead engine pro- 
peller unfeathered. 

Final Landing 

Prior to final landing at Flushing 
Airport the Aztec was cruised at 2,500 
ft. 

At this low altitude, with power to 
22 in. mainfold pressure and 2,300 
rpm., the airplane indicated 180 mph. 
The light-twin is trim and sleek; it 
moves fast with a minimum of power 
and doesn't slow easily. 

Included in the standard model Aztec 
are dual vacuum pumps, a fifth seat, a 
rotating beacon, a heated pitot tube, 
and complete instrumentation for in- 
strument flight rule operation. 

Both engines on all Aztecs are 
equipped with a geared starter, gener- 
ator, vacuum pump, float-type carbu- 
retor, two magnetos, shielded harness 
and spark plugs, diaphragm fuel pump, 
propeller governor and oil thermostat. 
The left engine only is equipped with 
a hydraulic pump. 

The hydraulic system is used both 
for extension and retraction of the gear 
and flaps, operated from the control 
pedestal. Gear retraction-extension nor- 
mally occurs within 10-12 sec.; flap 
operations requires about 4 sec. in ad- 
dition to the hand pump, a CO a pneu- 
matic system provides a third gear ex- 
tension method. 

The 12-v. 33-amp./hr. battcrv is 
mounted in the nose section on' the 
right side. Wing, tail surfaces and pro- 
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Shinn Engineering to Build Morrisey 2150 

Two-place Mornsev 2150 utility aircraft will be manufactured bv Shinn Engineering, Inc., 
Santa Ana, Calif. Under the agreement. William Morrisey, the aircraft’s designer, will 

150-hp. engine, has a top speed of 148 mpli.. lands at 52 mph. and climbs at 1.450 fpm. 
Ceiling of the all-metal aircraft is listed as 22.500 ft; flyaway price from Santa Ana is $8,245. 


pcllcr deicing systems are available as 
optional equipment. 

In January the Aztecs were rolling 
off the Piper production line at Lock 
Haven, Pa., at the rate of one a day. 
In February the rate increased to two- 
a-dav. To accelerate Aztec deliveries 
to dealers. Piper lias stopped Apache 
production which will resume in March. 

For the completely equipped Aztec, 
which Piper estimates would cost S55,- 
000. hourly direct costs arc specified 
as $18.19. This includes SI 1 .48 for 
gas and oil, $2.93 for inspection and 
maintenance, and S3.78 as reserve for 
engine and propeller overhaul. Annual 
indirect costs arc estimated at $2,041. 
This includes hangar rent (S40 a 
month) of S480. insurance SI. 320. and 
single limit liability of $250,000 (five 
seats) for $241. 

On the basis of hours flown, total 
hourly operating costs are estimated as 
follows: 300 hr.— $24.99; 500 hr.- 
$22.27; 800 hr.-S20.74. Operating 
cost per mile, at 200 mph. (block to 
block), for these hours flown are esti- 
mated at, respectively, 12.5 cents, 11.1 
cents and 10.4 cents. For business pur- 
poses, depreciation per mile (16% per 
year —20% residual after five years) for 
the same three hourly periods is speci- 
fied as 14.7 cents. 8.8 cents and 5.5 
cents. Adding operating costs per mile 
and depreciation per mile gives a total 
cost per mile, for 300, 500 and 800 hr., 
of 27.2 cents, 19.9 cents and 1 5.9 cents. 

For business purposes, depreciation 


of a completely equipped $55,000 air- 
plane. 16% per year with a 20% resi- 
dual at the end of five years, would be 
$8,800. 


PRIVATE LINES 


1 looker Chemical Co., Niagara Falls. 
X. Y., has purchased a new Beech Super 
G18S twin for use in transporting per- 
sonnel between nine Hooker plants east 
of the Mississippi River. Chief pilot is 
J. P. Navik. The plane is fitted with 
JATO bottles (AW Feb. 1. p. 89) and 
a crosswind landing gear. 

Western Sport Parachute Center has 
opened at Ryan Airport, Los Angeles, 
Calif., as a resort lodge for professionals 
and jump students. The resort is owned 
by Parachutes, Inc.. Orange, Mass., 
formed by Jacques Istel and L. B. San- 

Federal Aviation Agency reports 1959 
registration of civil aircraft reached 98.- 
893, a 6% increase over 1958. 

Extension of major inspection periods 
for tiic Bell 47J Ranger helicopter to 
1,200 hr., double tire previous period, 
is being granted to commercial oper- 
ators. effective today. Major overhaul 
period for the Ranger’s Lycoming 
VP435 engine remains at 750 hr., ex- 
tendable to 900 hr. after inspection. 



AIRESEARCH ACTUATORS 
FOR VALVES 


A Research Manufacturing Division 

Los Angeles 45, California 
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Bell Helicopter Builds Air Cushion Craft 


By Envin J. Bulban 

Hurst, Tex.— Firm interest in air 
cushion vehicles was demonstrated here 
recently by Bell Helicopter Corp., with 
flight demonstrations of a one-man. 160- 
lb. test vehicle of the plenum chamber 
configuration. 

Although a relative latecomer in the 
field, indications are that Bell's research 
program is geared toward developing a 
well-rounded engineering capability. 
Behind the little “air scooter” being 
flown is a considerable amount of model 
research into varied configurations, in- 
cluding not only the straight plenum 
chamber type but also the more sophis- 
ticated annular jet and a combination of 
the two. 

A series of model tests of one an- 
nular-jet configuration, on which flow 
remains attached to the inner walls, 
with and without a central interbody, 
has shown particularly efficient perfonn- 
anee, Aviation Week was told. Elec- 
trically powered model, weighing ap- 
proximately 6 lb. and developing some 
3 psf. pressure, has lifted 6} in. from 
the floor. 

The company plans to build several 
more “air scooters,” which will permit 
accelerated build-up of data and provide 
ability to incorporate modifications at a 
rapid pace with a minimum slow-down 
in operating time. 

Bell, which thus far has financed the 
air cushion program with its own funds, 
probably will receive some Office of 


Naval Research funding shortly, accord- 
ing to informed sources, and the com- 
pany expects to continue to put its own 
money into the project. 

Air scooter demonstrated is 50 in. 
high. 53 in. wide, 85 in. long and is 
powered by a modified 14-hp. Zundapp 
two-cycle motorcycle engine turning a 
two-blade wood fan of 30-in. diameter. 
Plenum chamber develops approxi- 
mately 11 psf. pressure, which lifts 
the test vehicle approximately 2i in. 
from the ground. Skirt for retaining 
the air cushion is a hair bristle-brush 

Indications are that further tests, us- 
ing a longer skirt, will be made by put- 
ting on longer bristles, and will permit 
a slightly more operational height. The 
procedure probably will entail install- 
ing bristles of yet undetermined length 
and then cutting them back until suffi- 
cient stiffness is retained, despite the 
outward air blast. 

Aluminum Scooter 

The tiny scooter, fabricated of alumi- 
num and covered with glass fiber, has 
picked up a 220-lb. pilot and a 170-lb. 
passenger and attained approximately 
one-half inch height off the ground. 

Plenum chamber configuration was 
chosen for the initial large-scale test 
vehicle because of its comparatively 
simple control and stability character- 
istics. Bell air scooter utilizes a simple 
key starter ignition; throttle is under- 
neath the right hand grip of the motor- 


cycle-type handlebars. Forward accelera- 
tion is accomplished by depressing a 
foot pedal on the right side, which 
opens louvers in the rear of the vehicle. 

Directional control is attained by a 
combination of turning the handlebars 
in the desired direction, which directs 
thrust efflux out of four diagonally- 
located ports, plus application of "body 
english" in the same direction. A brief 
first-hand trial of the air scooter by 
Aviation Week, following approxi- 
mately one minute of prior instruction, 
indicated that the vehicle has consider- 
able maneuverability and can be easily 
directed over chosen courses, such as 
ramp markings, with considerable ease. 

Stability is good. A series of vanes in 
the fan downwash is configured to twist 
the flow so as to cancel out turbulence 
and torque. Proper trimming of acceler- 
ation vanes probably will improve for- 
ward thrust, which would permit climb- 
ing 15% grades. Currently, the maxi- 
mum forward speed is on the order of 
25 mph. 

The project was initiated as a private 
interest, off-plant study by two 27-vr.- 
old twin brothers in Bell’s engineering 
department, Ken and Fred Wernicke, 
who initiated the study a year ago. 
Starting out with electric-powered 
model studies, they progressed to a 
small cardboard vehicle, electrically- 
powered. which was “test-flown” by Ken 
Wernicke’s four-vear-old daughter. 

Bell became interested in the experi- 
ments last June and, following demon- 
strations at the plant, authorized the 
brothers to proceed on the current test 
vehicle, which was designed, built and 
first flown in 33 working days. 

Prime considerations in the develop- 
ment program are future militarv appli- 
cations. Although still a test vehicle, 
the current model probably could be de- 
veloped easily for civilian applications, 
including a version that would be a fea- 
ture at amusement parks, or provide 
transportation at lakes. Although Bell 
declined to estimate costs of such a con- 
figuration, indications are that a con- 
figuration similar to the present one- 
scat test vehicle might cost somewhere 
in the neighborhood of SI. 500 to pro- 
duce in lots of approximately 25. 

Because of low operating height, 
ovenvatcr flying probably would neces- 
sitate installation of some form of plan- 
ning device to prevent the bow from 
digging in. Indications are that the eval- 
uation will encompass overvvatcr trials. 

Obstable clearance is another factor. 
Bell says the changes involved with ex- 
perience will get quite a tryout-scoot- 
ers will be available to personnel and 
visitors for plant transportation. 
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Texas Firms Customize Newspaper's Gulfstream 


Customizing and modification of a Grum- 
man Gulfstream turboprop executive trans- 
port, purchased by the Minneapolis 
(Minn.) Star & Tribune, has been completed 
at Dallas. Tex., by Southwest Ainuotivc 
Corp. and Horton & Horton, interior 
designers. Initial job was to install Fibcrglas 
soundproofing material to the bare hull 
interior and then cover it with head- 
liner material. In the meantime. South- 
west Aimiotive completed manufacturer’s 
modifications, installed an oxvgcn svstem 
and installed a new floor to take an extra 
set of scat tracks and supporting structures. 
Completed interior, which cost under $50,- 
000. features a double row of four facing 
scats on the left side, designed by Horton 
& Horton to break up the tubular effect of 
a conventional single seat cabin lavout. 
Cargo net can be slung opposite the couch 
in the forward cabin (right). Custom cock- 
pit (above, right) was laid out to pilot’s 
requirements. Noteworthy is installation 
of audio, channel selectors and radar and 
autopilot controls on a pedestal aft of 
the engine controls, with conventional fac- 
tory control heads replaced by special, 
edge-lighted heads designed by Associated 
Radio Corp., which completed the cock- 
pit lavout. Comuumicutious-iiavigation in- 
stallation cost under SI 20.000; future 
plans call for installation of a Lomu navi- 
gation system for long overwater flights. 



Installation of facing scats on left side of Gulfstream fuselage required iastallab'on of 
extra tracks for aisle seats. Curtain aft of couch provides forward cabin privacy. 
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PUBLISHING DATE: MARCH 7, 1960 

SPACE RESERVATIONS CLOSE 
February 15, 1960 


A REVIEW AND PREVIEW 

OF WORLD WIDE AVIATION 

MISSILE AND SPACE DEVELOPMENTS 

Space Probes . . . Satellites . . . ICBM’s . . . Man-in-Space . . . 
Multi-Million Pound Thrust Engines . . . Nuclear Powered 
Aircraft . . . Supersonic Transports . . . Aerial Jeeps . . . 

. . . are some of the dramatic breakthroughs in aviation, 
missile and space progress which have captured the 
imagination and thinking of scientific, military, govern- 
ment and industry planners. 

In the world's most dynamic industry, interpreting these 
events is vital to our economic welfare. Each event must 
be studied individually and in terms of industry-wide 
technological direction. The galloping pace of progress 
makes it impossible for even well informed engineering- 
management men to do this job ... it takes specialists. 
RECOGNIZED AUTHORITY 

For 26 years, key engineering-management men ... the 
decision makers . . . have turned to the industry’s top 
technical reporting team and the Inventory of Aerospace 

tion and respect as the most authoritative source of infor- 
mation in aviation and its related technologies. It is a 
product of specialists ... 32 graduate engineers and avia- 
tion specialists. Their full-time job is to collect, sift and 
analyze hundreds of technical and market developments 
in their specialty. Once a year, these events are combined 
and brought to focus in special reports on current and 
future progress . . . The Inventory of Ac -iace Power. 
CONTENTS OF THE INVENTORY ISSUE 
Charts, graphs, tables, specifications will cover in detail, 
budgets, missiles, manufacturing, engineering, avionics 
and many more areas of military and civil aviation. In- 
cluded is the most complete source for detailed specifica- 
tions on U.S. and foreign aircraft, missiles, helicopters, 
engines and space vehicles. 

ADVERTISERS BENEFITS 

The Inventory Issue is a rare opportunity to place your 
advertising message in a climate of proven editorial im- 
pact. Reader interest generated by past issues and vital 
editorial content assure year 'round use. Your bonus is 
multiple exposure of your advertising message. Sectional- 
ized editorial format will permit you to position adver- 
tising in an appropriate section. Reader service cards arc 
included to handle reader inquiries. Advertisers in last 
year's issue received over 7,000 inquiries in seven months. 
Write, wire or better yet . . . PHONE your AVIATION 
WEEK District Manager for additional information. 
Regular space rates apply. 
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Copy thousands of different documents daily 

. . .thanks to automatic XEROGRAPHY 


A New York insurance company is 
xcrographically copying more than 10,- 
000 different documents a day, turn- 
ing out — on ordinary, inexpensive 
paper — dry, positive prints ready for 
immediate use. 



This application is typical of the im- 
mense speed, economy, and versatility 
of a XeroX® Copyflo® continuous 
printer . . . automatic xerography at its 
brilliant best. 

A Copyflo printer’s benefits are not 
limited to insurance firms. Its services 
are of equal value wherever volume 
copying is the need. 

A Copyflo printer enlarges, reduces, 
or copies size to size. It offers you the 
speediest, most flexible, most economi- 
cal way to get quality copies — precisely 
like the original — from opaque docu- 
ments or microfilm. The machine cop- 
ies onto offset paper masters or vellum 
intermediates as well. 


Write for proof -of-performance fold- 
ers showing how companies all over the 
country are speeding paperwork dupli- 
cating and saving thousands of dollars 
yearly with automatic xerography. 
Haloid Xerox Inc., 60-97X Haloid 
St., Rochester 3, N. Y. Branch offices in 
principal U. S. and Canadian cities. 
Overseas: Rank-Xerox Ltd., London. 

HALOID 

XEROX 


Army Contracts 

Following is a list of unclassified 
contracts for $25,000 and over as re- 
leased by U. S. Army contracting offices: 




schedule G(6). Mountain Home APB. X 
tain Home. Idaho. Contract N* '*’ * 


**B. Rapld_ City. S 


27. SSI, 215 — Subschedule H(4). 


$33.120 — Sub- 




ONLY OPERATIONAL NAVY AIR-TO-SURFACE 
GUIDED MISSILE 


Almost Everything 
That Flies Uses 

HYDRA-ELECTRIC 

Pressure Switches! 

The flying carpet and coffee maker 
is simply our way to tell you that 
the modern jet transport uses our 
HYDRA-ELECTRIC Pressure Switch 
in the galley. This is but one of 
many installations which include 
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PROVED 

3 /4-million installations! 

AMPHENOL provides both types of TV set couplers-inductive & resistive 
—to help you serve the growing two set market. 


COLORCOUPLERS 


CONTACT YOUR 

Authorized Amphenol Distributor! 


« |1 DISTRIBUTOR DIVISION 

Amphenol-Borg Electronics Corporation 
BROADVIEW, ILLINOIS 




588,170 — Stibscheclule 1(2). 
129,330 — Subxcheclule 1(3), V 


Subschedule 1(5), B 


S6-EXG-59H, 529,390 — 


6), Mountain Home 


ke. Wash., Contract X 


■19. 829,225 — Subschcdule J 


Othello, Wash., Contract Xo. 


schedule J(6). Mountain H 


of headquarters winrr (rehab). 


., Cheyenne, Wyo.. i 

■unrters wine (reh. 

1. Wnrren APB. Chey- 


hnlcal facilities. I 






Xordliers Munufacturina Co., Milwaukee, 
Tirnishing standardized equi; * ' 
7A-2 technical facilities, I 


152,500 — Subschedule 1 
Wash., Contract X “ 


8387.002— Subschedule Eft), Ot 

1387,602 — Subschcdule E(5), Beale 
EXO-^907, ^81,098.726 — Subschcdule 


Navy Contracts 

Washington— Following is a list of 
unclassified contracts for 525,000 and 
over as released by Department of the 
Navy, Bureau of Aeronautics: 



NEW AVIATION PRODUCTS 



Servo Indicators Utilize Modular Construction 

Servo indicators, utilizing modular construction, arc available in integrally lighted, vernier 
pointer and dial presentation, and lueli input impedance transistorized instruments, 
according to Servo Development Corp., Wcstbury, N. Y. The basic module is the gear box 
in which up to seven .0937 diameter shafts arc mounted in ABEC-7 ball bearings. Gear 
ratios up to 65,000 to 1 are obtainable using precision 2 stock gears. The component 
module utilizes standard plates for mounting size 8 or size 10 rotating components. The dial 
section, another module, also utilizes standard parts. Dials are accurate to 6 min. of arc. 
Silicon transistors and diodes, and high temperature tantalum capacitors arc used to meet 
MIL-E-5272 environment. Hermetically sealed case measures 2 in. in diameter. 



Four types of infrared detector cool- 
ing systems all use liquid nitrogen as 
the cooling agent. The cooling sys- 
tems, designed to increase efficiency of 
infrared detectors, include: integrally 
mounted cell; liquid feed— vacuum in- 
sulated line; liquid to high pressure gas 
generator; and liquid feed— uninsulated 

Detector cells are cooled by heat ex- 


change with liquid nitrogen at — 320F. 
The integrally mounted cell (right) 
utilizes a conducting material to take 
heat from the detector. Space limita- 
tions may require the insulated or un- 
insulated’ (left) lines. The liquid to 
high pressure gas generator is a minia- 

Lindc Co., 420 Lexington Ave., New 
York 17, N. Y. 

Refueling Truck 

Aircraft refueling truck is engineered 
for underwing fueling of turbojet and 
turboprop aircraft. The front-fueling 
truck has a 600 gpm. fueling rate. 

The one-man cab of the refueler 
opens onto the fueling platform. A glass 
roof in the cab allows the driver to 
check his overhead clearance. The rear- 
mounted engine eliminates the drive 



line, providing more tank room. Tan- 
dem front steering is provided. The 
truck has an automatic transmission; a 
split-shaft Chelsea transfer case provides 
full engine torque power takeoff for 
driving the Gorman Rupp Model 
66C-G pump. 

KW-Dart Co., 1301 North Manches- 
ter Trafficway, Kansas City, Mo. 

Radiation Fuel Gage 

Transistorized radiation fuel gage for 
aircraft and missiles is designed for 
greater accuracy and reliability than 
conventional fuel quantity gages. The 
indicator, developed tor the Navy, per- 
formed accurately in tests in a jet air- 
craft from 0 to 38,000 ft. 

The radiation gage consists of gamma 
radiation sources, such as cobalt 60. 
scintillation detectors containing a rate- 
meter and pulse amplifier, a power sup- 
ply and an indicator. Radiation sources 
and detectors arc mounted in the fuel 
cells. Gamma rays given off decrease in 
intensity as they pass through the fuel. 
Fuel quantity is determined hv the 
intensity of tlic gamma rays. Ratcmeters 
convert gamma pulses into d.c. voltage 
and fuel is indicated in pounds. 

Atomics International, division of 
North American Aviation, Inc., Canoga 
Park, Calif. 

Time Delay Relay 

Hermetically scaled time delay relay 
for aircraft and missiles will reset the 
instant it is de-energized, providing the 
same time delay period for each suc- 
ceeding cycle. 

The STR rclav cmplovs a thermal ele- 
ment in conjunction with a pair of mag- 



netic relays. This component combina- 
tion utilized the heating and cooling 
intervals to obtain the total time delay 
period. Voltage compensation is pro- 
vided for 22 to 32 v.d.c. operation. 
Temperature range is from —65 to 
125C. Power drain is less than 3 w. 
after timing: 10 w. during timing. Con- 
tact rating 2 amp. at 2S v.d.c. resistive 
load. Dimensions arc llxl A x 1) in, 
Curtiss-Wriglit Electronics Division, 
620 Passaic Ave., West Caldwell, N. J. 
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SAFETY 


Sayen Describes ALP A Air Safety Stand 


(Clarence N. Sayen, president of the Air 
Line Pilots Assn,, recently presented a de- 
tailed documentation of the pilots' stand on 
air safety in a statement before the Senate 
Aviation Subcommittee, which is investigat- 
ing airline safety needs. Because of its gen- 
eral interest and the importance of the prob- 
lems involved, Aviation Week is reprinting 
his statement below.) 

We would like to point out that we were 
roundly condemned by public officials, cer- 
tain segments of the press and others, when 
we were critical and insisted that the fol- 
lowing items be added or changes be made 

• Full feathering propellers. 

• Reversible propellers. 

• Approach lights. 

• Improvements in air traffic control in the 
early 1950's. (We were told that we were 
alarmists and that the system was fine.) 

• Removal of CAA from the Department 
of Commerce. 

• Standardization of the location of basic 

• FAA approval of training programs. 

• Airborne radar. 

• Increased requirements for copilots, and 

Our statement, therefore, will be critical 
and will point out deficiencies and hazards. 
This does not mean that it is not meant 
to be constructive or that we feel air trans- 
portation is not a safe, comfortable way to 
travel. We merely want to keep it that 
way and to accomplish this we have found 
we must be aggressively critical and occa- 
sionally hurt someone's feelings. 

The committee has available to it the 
statistical record on air safety during 1959. 
We will merely summarize our view of it 
briefly. The safety record for 1959 is not 
good. ALPA records show tliat during the 
calendar year 1959, 16 fatal accidents involv- 
ing United States carriers occurred in which 
271 passengers and 60 crew members were 
killed. These accidents may be categorized 
as follows: 7 — on approach to airport: 8 — 
cn route (mechanical, weather, flight con- 
trols, fire, etc.); 1 — during takeoff (engine 

Of these 16 fatal accidents, 10 involved 
trunk carriers, three involved local service 
carriers, two involved certificated cargo car- 
riers, and one territorial carrier. 

While 1959 was the first year of opera- 
tion of straight jet aircraft and there were a 
number of near accidents, no major accident 
occurred in passenger service. There were, 
however, two major training accidents in 
which two aircraft were destroyed and nine 
crew members were killed. 

Three major accidents in passenger serv- 
ice involved turbine-powered, propeller- 
driven aircraft. Two involved the Electra 
which was introduced into service in 1959 
and one involved the Viscount. There were 
no fatal accidents involving the turboprop 
F-27 which was introduced into service in 
considerable numbers in 1959. 
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While there is no single cause or trend to 
which these fatal accidents may be attribu- 
ted, they' may be grouped roughly into two 
major categories (1) those occurring during 
the approach to an airport and (2) those 
occurring due to the disintegration of the 
aircraft in flight. One occurred during take- 
off due to engine failure. 

In addition to the foregoing, there were 
a number of vciy serious accidents which, 
fortunately, did not result in fatalities. Our 
records show at least 25 more serious acci- 
dents that had fatal potential. Of these, 
ALPA records reveal that all but three were 
associated with the approach or landing. Of 
the remaining three, two involved fire in 
flight and one a control problem. 

Any review of an accident record must 
have a primary purpose ... to determine 
whether there arc dangerous areas of de- 
ficiency which require remedial action in 
order to prevent similar accidents in the 
future. We believe that there is much to 
be learned from the record of the past year 
and the following discussion will cover areas 
in which we feel considerable improvement 
in aviation safety is possible. Many of these 
areas arc familiar and will be recognized as 
problems with which the pilots have been 
concerned for a number of years. 

Previous Sessions 

Previous sessions of Congress have been 
greatly concerned with the air traffic separa- 
tion system provided by the federal govern- 
ment and the accidents and near accidents 
which were stemming from its inadequacies. 
This was one of the important problems 



Clarence N. Sayen, president of the Air 
Line Pilots Assn, since 1950, served as a 
Braniff Airways* copilot between 1944 
and 1949 and is a graduate of Northern 
State College of Michigan. He holds a 
master of arts degree in geography and 
economics from Southern Methodist 
College. In addition to heading an 
organization of more than 18.000 active 
and inactive pilots employed by approxi- 
mately 49 airlines, Mr. Sayen is a mem- 
ber of the Committee on Aircraft Oper- 
ating Problems of the National Aero- 
nautics and Space Administration and 
the executive committee of the National 
Air Transport Coordinating Committee. 


which motivated Congress to enact the Fed- 
eral Aviation Act of 1958. Whenever this 
matter has been discussed, we have attempted 
to point out that a safe and efficient air 
traffic system must encompass more than 
the airspace from airport to airport but 
must, in fact, stretch from the ramp of 
the departure airport to the ramp of the 
destination airport. There is not much 
logic in building an efficient air traffic sepa- 
ration system between two airports and 
leaving a bottleneck at both ends. 

We believe that one of the most critical 
problem areas m aviation todav is the in- 
adequacy of the terminal area facilities. By 
terminal area facilities, we mean the naviga- 
tion, communication, traffic separation, vis- 
ual aid. and airport facilities by which the 
pilot takes his aircraft from the en route sys- 
fem, makes an approach to the airport, 
lands, and guides his aircraft safclv to the 
ramp. These facilities have lagged badly be- 
hind the development of the aircraft and 
the growth of air traffic and the accident 
record for 1959 and previous years bears this 
out. An examination of the major and 
minor accident record for prior years will 
also reveal the large number of accidents 
occurring in the terminal area with approach 
and landing accidents predominating. 

ALPA’s records of serious fatal and non- 
fata] air carrier accidents (domestic and in- 
ternational) during 1959 indicate that of 
59 accidents. 14 occurred during the ap- 
proach or landing (terminal area). This 
accounted for 56% of the 1959 air carrier 
accidents and 57% of the total 1959 fatali- 
ties. From our analysis these accidents re- 
sulted, in whole or part, from a lack of 
landing aids and airport safety. 

In our opinion, no single category of 
preventable accidents has caused so much 
loss of life, injury, delay and substandard 
air service, destroyed and damaged aircraft, 
and adversely affected the growth of the 
aviation industry than the continued lack of 
known and obtainable landing aids and air- 
port safety standards. 

This is a difficult area in which to secure 
improvements since there is usually over- 
lapping jurisdiction between the federal gov- 
ernment and municipalities. We believe, 
however, that it is a fundamental responsi- 
bility of the federal government to provide 
the air traffic system of the country and any 
air traffic system can only be as safe and 
efficient as the capability’ of the airport 
and terminal area permits. The federal gov- 
ernment must, therefore, provide leadership, 
prescribe standards, and make available 
funds for this purpose. 

For many years and currently, modem 
instrument approach facilities have been in- 
stalled on only one runway in one direction 
at a few airports. We now have 569 air- 
line airports in the United States and U. S. 
carriers operate into 1 57 foreign airports. We 
do not have at hand the exact figures for 
installed facilities but FAA planning figures 
indicated for the fiscal year 1959 there 
would be 210 air traffic control tower serv- 
ices, 75 airport surveillance radar, 122 sec- 
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ondarv radar, 65 long range radar, 50 radar 
centers, 185 instrument landing systems, 
55 approach light systems (of various kinds), 
and 25 sequenced flashing light systems. 
The FAA has indicated that, for planning 
purposes, we can only expect 255 instru- 
ment landing systems installed by 1965. 
100 radar surveillance plus beacon systems, 
and 50 ground radars for taxiing. 

As the foregoing figures indicate, there 
are a large number of our airline airports 
that do not now have modem approach 
facilities and cannot expect to have them 
by 1965. As a result, airline operations at 
many airports and many runwavs must be 
conducted with obsolete terminal area navi- 
gational and approach facilities, without ap- 
proach lighting, adequate runway lighting 
and other necessary facilities. 

With modem aircraft requiring longer 
runways, many of our airports have become, 
for all practical purposes, single runway air- 

Even our best equipped airports usually 
only have straight in, full instrument ap- 
proach capability in one direction on one 


Circling Approach 

One of the most critical operating con- 
ditions which faces the airline pilot is the 
circling approach under low ceiling and 
visibility conditions. With smaller aircraft, 
this procedure is undesirable but has some 
measure of practicality. However, with 
larger, high speed aircraft this maneuver is 
extremely marginal during nomial operation 
and critical during an emergency. Without 
modern approach and landing aids at air- 
ports and in more than one direction, oper- 
ations must be conducted w’ith what is 
available. 

Sonic low density traffic airports into 
which the Civil Aeronautics Board has cer- 
tificated airline service have virtually no 
terminal area navigation, communication, or 
landing aid facilities owned or operated by 
the government, or, for that matter, by 
anyone else. Some have radio beacons in- 
stalled by the air line. Some have low fre- 
quency ranges and VOR facilities without 
any additional approach aids such as the 
instrument landing system, approach lights, 
runway lighting, etc. 

Fortunately most of the research and de- 
velopment needed to provide the necessary 
terminal area facilities has been completed 
and the equipment is available for purchase. 
While the Administrator has initiated cer- 
tain research programs in this area, we be- 
lieve that most of the necessarv information 
is available on which to base any remaining 
decisions and that no further delay should 
be countenanced because of lack of decision 
by the government agencies concerned. 
Short Runways 

The runways on many of our airports are 
too short for the jet aircraft. Operations 
may only be conducted by substantial oper- 
ating compromises both in runway selection 
with regard to weight, wind direction, run- 
way condition, etc., and with regard to flight 
planning because of restrictions as to fuel 
weight which may be carried. Under any 
runway condition, except that of smooth, 
drv runways, the performance standards es- 
tablished for the aircraft make the operation 
marginal. Runway length requirements often 
leave the pilot with a single runway around 


which to plan his flight regardless of weather 
and runway conditions. The same situation 
applies at other airports for aircraft other 
than jets. 

Another serious problem threatens to 
compromise the safe and efficient use of 
commercial airports through the adoption 
of operating restrictions designed to mini- 
mize the noise nuisance for airport ncigli- 

In making this statement, we want it 
clearly understood that the airline pilots 
arc sympathetic to the legitimate noise com- 
plaints of the airport neighbor and have co- 
operated and will continue to cooperate in 
any rational program designed lo minimize 

able compromise with safe operation. 

However, transport aircraft today are oper- 
ated under a rigid set of airplane perform- 
ance requirements which permit little devia- 
tion without compromising the safety of the 
operation. Noise regulations which repre- 
sent a further compromise with present mini- 
mum standards for safety will not help the 
airport neighbor, the traveling public, or 
the aviation industry. Noise restrictions 
which restrict the right of the pilot to exer- 
cise his best judgment in the interest of 
safe operation and noise alleviation are not 

We believe that the federal government 
possesses the exclusive right to regulate in- 
terstate air commerce including the adop- 
tion of any regulations establishing methods 
of alleviating the noise problem. However, 
we feel strongly that any regulation adopted 
for the purpose of noise alleviation must 
be completely consistent with safe standards 


of operation and should not represent a 
further compromise of minimum standards 
of safety. Any such compromise will result 
in further deterioration or the utility of our 
airports and may be the cause of serious 
accidents in the terminal area. Most cer- 
tainly any such regulations adopted must 
first be predicated upon a national standard 
establishing minimum safety standards 
which may not be compromised. 

Operational regulations may only move 
the noise laterally or vertically and the 
eventual solution to the noise problem 
must come from adequate zoning of the 
approach and departure zones from airports 
and a further reduction of noise at the 


Airport Zoning 

In 1952, following a scries of disastrous 
air crashes in the vicinity of airports and 
continued public complaints over aircraft 
noise, President Truman created a com- 
mission consisting of J. IT. Doolittle, chair- 
man, C. F. Home, and J. C. Hunsakcr. The 
task of the commission, known as the Presi- 
dent's Airport Commission, was to consider 
means to safeguard the lives of people living 
in the vicinity of airports and to alleviate 
for them, as far as possible, the disturbance 
that arises from the operation of aircraft. 
The report contained many excellent recom- 
mendations both for improvement of exist- 
ing airports and criteria for any future con- 
struction of airports. The commission 
stressed the urgent need for adherence to 
their suggestions. The following is a par- 
tial list of some of the recommendations 
which are as applicable today as in 1952 
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and, where followed, have contributed 
greatly to aviation safety: 

• Support required airport development. 
New airports will be needed and present 
airports must be improved- State, county 
and municipal governments should be pre- 
pared to assume their proper share of this 
expense. 

• Expand Federal-Aid Airport Program. 
Authorization of matching funds for federal 
aid to airports should be implemented by 
adequate appropriations. Highest priority in 
the application of federal aid should be 
given to runways and their protective exten- 
sions incorporated into the airport, to bring 
major municipal airports up to standards 
recommended in this report. 

• Integrate municipal and airport planning. 
Airports should be made a part of com- 
munity master plans completely integrated 
with transportation requirements for pas- 
senger, express, freight and postal services. 
Particular attention should be paid to lim- 
ited access highways and other transpor- 
tation facilities to reduce time to the airport 
from sources of air transport business. 

• Incorporate cleared runway extension 
areas into airports. The dominant runways 
of new airport projects should be protected 
by cleared extensions at each end at least 
one-half mile in length and 1,000 ft. wide. 
This area should be completely free from 
housing or any other form of obstruction. 
Such extensions should lie considered an 
integral part of the airport. 

• Establish effective zoning laws. A fan- 
shaped zone, beyond the half-mile cleared 
extension described above, at least two miles 
long and 6,000 ft. wide at its outer limits 
should be established at new airports by 
zoning law, air easement or land purchase 
at each end of dominant runways. In this 
area, the height of buildings and also the 
use of the land should be controlled to 
eliminate the erection of places of public 
assembly, churches, hospitals, schools, etc., 
and to restrict residences to the more dis- 
tant locations within the zone. 

• Improve existing airports. Existing air- 
ports must continue to serve their com- 
munities. However, cities should go as far 
as is practical toward developing the cleared 
areas and zoned runway approaches recom- 
mended for new airports. No further build- 
ing should be permitted on runway exten- 
sions and, wherever possible, objectionable 
structures should be removed. Operating 
procedures should be modified in line with 


ing hazards and nuisance to persons living in 
the vicinity of such airports. 

• Clarify laws and regulations governing use 
of airspace. Authority of the federal, state 
or municipal governments with respect to 
the regulation of the use of airspace should 
be clarified to avoid conflicting regulation 
and laws. 

• Extend Civil Aeronautics Act to certifi- 
cate airports. The Civil Aeronautics Act 
should be amended to require certification 
of airports necessary for interstate com- 
merce and to specif)' the terms and condi- 
tions under which airports so certified shall 
be operated. Certificates should be revoked 
if minimum standards for safety are not 
maintained. Closing or abandonment of an 
airport should be ordered or allowed only if 
clearly in the public interest. 

• Maintain positive air traffic control. Cer- 
tain air traffic control zones in areas of high 


air traffic density should be made the sub- 
ject of special regulations to ensure that all 
aircraft within the zone arc under positive 
air traffic control at all times regardless of 
weather. 

• Accelerate installation of aids to air navi- 
gation. Research and development programs 
and installation projects designed to im- 
prove aids to navigation and traffic control 
in the vicinity of airports, especially in con- 
gested areas, should be accelerated. Installa- 
tion and adequate manning of radar traffic 
control systems should be given high 
priority. 

• Meet standard requirements for runway 
length. For each category of airport a 
standard runway length has been established 
consistent with its future planned use. Air- 
ports should bring their runways up to the 
standard. For intercontinental or transcon- 
tinental airports, the length of the dominant 
runways should be 8,400 ft. with possibility 
of expansion to 10,000 ft. if later required 
and with clear approaches as per recom- 
mendations above. (Longer runways are re- 
quired today at many airports.) 

• Accelerate ground noise reduction pro- 
grams. Engine run-up schedules and run-up 
locations should be adjusted to minimize 
noise near airports. Adequate acoustical 
treatment in run-up areas and at test stands 
should be provided. 

• Arrange flight patterns to reduce ground 
noise. Airways and flight patterns near air- 
ports should be arranged to avoid unneces- 
sary flight over thickly settled areas to 
minimize noise, but only within the limits 
of safe flight practice. 

• Minimize training flights at congested air- 
ports. Flight crew training should be con- 
ducted, as far as practicable, away from 
thickly settled areas and with a minimum 
number of flights into and out of busy 
airports. 

• Separate military and civil flying at con- 
gested airports. Military aircraft should not 
be based on congested civil airports except 
when it is not cconomicallv or otherwise 
feasible to provide separate facilities for them 
nor should commercial aircraft operate regu- 
larly from busy military airports. 

Same Problems 

Unfortunately, little attention has been 
paid to many of the recommendations and 
consequently many of the same problems 
exist today which caused the commission to 
be appointed almost eight years ago. Citi- 
zens arc still permitted to construct resi- 
dential housing a few feet from active 
runways. Aircraft landing a few feet short 
of the runway or over-running the runway 
a few feet are involved in disastrous acci- 
dents. No provision is made in the per- 
formance standards for aircraft for any form 
of moisture on the runway, or any varia- 
tion in piloting technique. We seem to be 
capable of constructing thousands of miles 
of super highways in the country but find 
it impossible to secure another 1,000 ft. 
of concrete on marginal airport runways. 

Conflicts and overlapping of authority 
continue to exist and, as a result, no stand- 
ards exist in a number of vital areas. 

An example of lack of standards and over- 
lapping authority in airport facilities lies 
in the area of the fire fighting and rescue 
facilities maintained on our airports. No 
federal requirement for such facilities exists 
and, to the best of our knowledge, the fed- 


AVIATION WEEK, February 8, 1960 


oral government is not even prepared to 
recommend to an airport operator the type 
and amount of fire fighting and rescue 
facilities that should be maintained. There 


pilot as to the facilities of this type main- 
tained by an airport. 

A pilot faced with an emergency which 
may require the emergency landing of an 
aircraft carrying 12s passengers and 100,000 
lb. of inflammable fuel has no information 
available to him as to the type or amount 
of lire fighting and rescue equipment neces- 
sary for Iris particular aircraft or the equip- 
ment available at nearby airports. Efforts by 
ALPA to resolve this problem have been 
met bv the usual difficulties attendant to 
the divided authority present in dealing 
with airport problems and the reluctance or 
failure of the federal agencies to provide the 
necessary leadership. 

Wc feel strongly that the critical prob- 
lems of the terminal area require immediate 
attention from the federal aviation agencies 
and the Congress. The Doolittle Coinmit- 

and specific action taken on the recom- 
mendations. Wc arc indebted to this com- 
mittee for the leadership that has been 
provided in these areas and for its strong 
sponsorship of additional federal aid for the 
solution of these problems. Wc are in 
agreement with the Administrator that air- 
port aid should be expended primarily for 
safety features but wc cannot agree with 
his position on reducing expenditures in 
this area and feel that the problem and the 
need has been badly underestimated. Any- 
one who docs not agree should try making 
an approach into some of our airports on 
a dark, stormy night. 

Air Traffic Control 


Fortunately, there was not a collision ac- 
cident involving airline aircraft during 1959. 
Near misses, however, continue to be re- 
ported to ALPA and we have no reason to 
believe that the number lias been reduced 
from previous years. You probably have 
not seen as many near miss reports as in past 
vears since the near miss reporting program 
of the government lias been discontinued by 
the Administrator and any near miss report 
recciVcd by the FAA under present proce- 
dures is, as we have been informed of the 
policy, automatically reason for beginning 
an enforcement action against the pilot 
involved bv the Administrator. Hie net 
result is that pilots have ceased reporting 
near misses to the FAA. We believe that 
this policy of FAA is fallacious and should 
be reversed immediately. It may make the 
record look good but it deprives interested 
and necessary parties of vital information, 
Our air traffic is increasing. Our system of 
air traffic control is essentiallv the same as 
it lias been during recent years although its 
capacity has been increased somewhat. New 
personnel have been added, some additional 
radar has been added, and several new 
airways have been designated. Research has 
been started which will partially automate 
the work of the ground controller, and 
hopefully, expedite communications. Inso- 
far as the pilot is concerned, he is still not 
provided with the positive separation he feels 
is required in many areas, bis workload in 
dealing with traffic control has been mount- 
ing steadily, and air traffic control delays are 


long and frequent. The main dependence 
is still on the "sec and be seen” philosophy 
which practically everyone agrees has not 
afforded positive separation for many years. 

The FAA is continuing efforts toward 
establishing airways affording positive separa- 
tion. however, these airway's presently arc a 
verv small part of the airspace between 

17.000 and 24,000 ft. on some special air- 

On high altitude jet airways above 

24.000 ft., we were hopeful that high speed 
jet transports would be provided positive 
separation. 1 his is accomplished, in part, 
by radar tracking and by the installation of 
transponders on the aircraft. We find, how- 
ever, that the available surveillance radar 
docs not cover the area adequately and that 
other aircraft are permitted to operate in 
the area under Visual Flight Rules. These 
aircraft do not have operative transponders 
on occasion, do not appear on the radar 
screens at times, and. therefore, arc not 
reported to the airline aircraft. 

Pilot Reports 

Pilots report traffic on these airways on 
occasion which evidently provide too diffi- 
cult a problem for the radar operator to in- 
terpret for traffic reporting purposes. As 
an example, one pilot reported hearing the 
radar operator start a transmission, hesitate, 
and try it another way about the time a jet 
airplane passed in front and another behind 
within one or two miles. Evidently the 
radar operator was unable to detect the 
aircraft in time and provide a proper warn- 
ing to the pilot. The traffic advisories while 
not providing positive separation, have in- 
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creased the communications workload con- 
siderably. Net result of the foregoing is that 
while some additional assistance is being 
provided by radar on high altitude jet routes, 
controlled and uncontrolled traffic is living 
mixed and a radar advisory service is being 
provided. "Sec and be seen” is still the 
prime system with all its acknowledged 
deficiencies especially in high speed jet 
aircraft and is the legal philosophy on which 
the regulations are based. This is far from 
being a satisfactory situation. 

The pilots of aircraft flying under 24,000 
ft. continue to report near misses. Under 

17.000 ft., there arc no positively controlled 
airways. ALPA, however, in conjunction 
with the Air Transport Assn., has estab- 
lished a procedure under which our mem- 
licrs will not accept Visual Flight Rule 
clearances above 10,000 ft. Again, how- 
ever. this mils provides protection against 
other airline flights and non-airline aircraft 
may and do operate VFR. Wc continue to 
urge that FAA extend positive separation 
procedures to all aircraft operating above 

10.000 ft. as soon as possible. 

The FAA has embarked upon a number 
of long-term research projects which, hope- 
fully. will provide some relief from the 
present reliance upon an obsolete "see and 
be seen" philosophy for the maintenance 
of separation between air traffic. Relief is 
also badly needed from the cockpit workload 
engendered by the present cumbersome 
inininumcation and traffic control proce- 
dures. For the immediate future, however, 
wc see some automation of the ground 
controllers function but little relief for the 
pilot. Radar advisories provide some assist- 
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and assures RELIABILITY in Vital Weapons Systems 



vehicles 


Rugged, all-metal mounts have been designed, 
tested, and accepted to protect the latest 
communications and electronic equipment in- 
stalled in tanks, trucks, jeeps, command cars, 
and other military vehicles. The operational life 
of the electronic components will be extended 
and reliability increased. 
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Brings out 
in TIG Welding 


This new Miller development improves quality, speed and 
range of tungsten inert gas welding in all automatic fixture 
and manual applications. Balanced wave (BW) character- 
istic results from new Miller balance control which elimi- 
nates the d-c component present in most welding currents. 
Output of the Miller BW welder is ONLY pure a-c, DELIVERS: 

Excellent arc stability 
Maximum heat 
Deeper penetration 
Faster welding speeds 

Complete particulars will be sent promptly upon request. 
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Dulles International Airport Runway Layout 

Design of Dulles International Airport shows two parallel north-south runways each 11,500 
ft. long. Construction has begun on this and a west northwest-east southeast runway 10,000 
ft. long. An additional runway to parallel the latter will be constructed when required 
by traffic. Airport is approximately 23 mi. due west of Washington and wall cover 9,800 
acres in Virginia (AW Feb. 1, p. 29). 


ful purpose would be served by tediously 
going into each ease and allegation and 
pointing out the errors, the erroneous as- 
sumptions, and the obvious fact that many 
of the complaints of FAA originated within 
FAA itself. Nor will we recite the series of 
incidents during the past year which have 
caused airline pilots to be extremely critical 
of the inspection and enforcement policies 
of FAA. 

However, several points must be made. In 
recent months, the Federal Aviation Agency 
has embarked on a program of widely pub- 
licizing in the press every minor action 
which is taken against an airline, airman, or 
others. This is evidently to convey to the 
public the impression that this agency is the 
sole protector of the public interest in all 
matters of air safety' against the “irresponsi- 
ble" airlines, pilots, and other employes. 
The pilots and the rest of the industry are 
probably expected to absorb this type of 
treatment without comment since any criti- 
cism of the agency' is met with tirades to the 

E ublie press spread throughout the country 
v a large public relations staff at public ex- 
pense. If the day has come, under our form 
of government, when individuals or organ- 
izations are to lie intimidated from making 
proper criticisms of public officials and their 
actions, then the cause of safety will suffer 
badly. 

There is no one protector of the public 
interest in air safety matters. Tire Congress 
has imposed a high degree of responsibility 
for air safety upon the airline companies in 
granting them their public franchises. A 
high degree of public responsibility has been 

[ ilaced on the airline pilot and other 
iccnsed airmen, and this individual respon- 
sibility cannot be delegated to the employer, 
to the government, or anyone else. ALPA 
has taken the lead in air safety matters since 
the inception of commercial aviation in this 
country and we intend to continue to do 
so. We arc accustomed to public criticism 
when sve champion causes of air safety 
which may be in controversy. We have 
learned, however, that the cause of prog- 
ress is not always a popular one. 
Near-Miss Reporting 
We have mentioned previously that the 
elimination of the near-miss reporting pro- 
cedure and substitution of enforcement ac- 
tion has eliminated the reporting of near- 
misses. It has not, unfortunately, eliminated 
the near-miss. It has only deprived the 
government and others of valuable informa- 
tion. It would be easy to say that people 
should still report but impractical to get 
them to do so. 

The following is an excerpt from an 
Air Safety Bulletin published bv one of our 
Central Air Safety committees recently 
which indicates the attitude toward the 
present FAA program. 

“The Central Safety Committee pro- 
vides every pilot with an easy way to 
report ‘near-misses' without the possi- 
bility of ending up in an FAA interro- 
gation. Just a note to vour Local Safety 
Chairman stating that a ‘near-miss' was 
experienced and the date is all that is 
required. This way we can show the 
industry what the 'near-miss’ score is 
on at least one airline and maybe far 
some people who think everything is 
fine on the airways. The results to 
date, thanks to the cooperation of all 


pilots, show that in the past ten weeks, 
our airline has experienced 14 ‘near- 
misses.’ Included in the tabulation is 
one report from a DC-8. Let’s hope 
you don’t have a ‘near-miss,’ but if you 
do, let your Local Safety Chairman 
know about it.” 

An enforcement program which shuts off 
the flow of incident reporting and other 
vital information constitutes a serious haz- 
ard. A pattern of incidents, correctly re- 
ported and analyzed, will often reveal a 
serious accident potential. However, safety 
experts have recognized for many years that 
an incident reporting program must be fos- 
tered carefully and that it may easily be 
destroyed. We have been through this sev- 

We urge immediate reinstatement of the 
near-miss reporting program and the devel- 
opment of an over-all program that will en- 
courage the maximum of incident reporting 
of all kinds in the interest of early discovery 
of potential hazards. Unless the Federal 
Aviation Agency plans to grow to a force of 
hundreds of thousands of employes and in- 
pectors, it cannot substitute itself for the 
honest and conscientious performance of 
work and reporting of incidents by the li- 
censed airmen, maintenance personnel and 
others in aviation. This is a fundamental 
source of air safety information and any 
program of the federal government which 
discourages incident reporting and shuts off 
the flow of vital information to the govern- 
ment, the airlines, and organizations, con- 
stitutes a positive hazard. 

In this connection, we have also urged 
FAA to establish a requirement for the 
submission of Daily Mechanical Irregularity 
Reports (DMIR’s) to FAA and to establish 
an automated system of analysis of such 


reports. Presently the submission of such 
reports is voluntary and they arc only 
analyzed by personal inspection. Under this 
system, incidents or irregularities to the same 
aircraft or component may be occurring at 
a dangerous level but on different carriers 
and much time may elapse or an accident 
occur before it is caught. For example, 
when the Elcctra crash at La Guardia oc- 
curred last year and raised the problem of 
altimeter irregularitv, it was discovered that 
21 irregularities with this particular altimeter 
installation had occurred at various times 
prior to the accident. The altimeters were 
subsequently removed. 

Cockpit Absence 

During 1959, the Administrator an- 
nounced that pilots must remain in their 
seats at all times and enforcement action 
was taken against several pilots. Such a 
rule had been part of the regulations for 
many years and had been applied by the 
pilots based on their judgment. Now the 
Administrator was, in an arbitrary manner, 
to employ an apparently totally different 
interpretation, but no one has been able 
to determine what it is. Evidently, whether 
a pilot exercised good judgment in leaving 
the cockpit is presently to be subject to 
someone clse’s subjective judgment at a 
later date. This entire subject would appear 
ridiculous if it did not reveal a lack of un- 
derstanding of the entire problem and of the 
serious safety problems connected with it. 

Presumably the rule is to guarantee that 
there will be two pilots at the controls at 
all times. ALPA has strongly advocated for 
many years that this be done. Unfortu- 
nately, adopting the Administrator’s inter- 
pretation of tile rule will not accomplish it 
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and merely creates other hazards and re- 
stricts the pilot's judgment. 

As a practical matter, pilots must leave 
the cockpit to attend to their other statu- 
tory responsibilities aboard the aircraft, to 
make equipment and passenger compart- 
ment inspections, to maintain order, to 
navigate, etc. In addition, the sensible 
pilot makes a practice of leaving his seat 
penodicallv to stretch, restore circulation, 
and maintain alertness, and, of course, the 
lavatory facilities (which usually have a 
waiting line these days) are in the passenger 

Under FAA regulations covering domestic 
flying, a pilot may be scheduled for eight 
hours of flying during an on-duty period of 
indeflnite duration. Since the rule only 
encompasses scheduled work, the actual 
day with weather and delays may run 10 hr. 
or more of flying and 16 or more on-duty 
3t the end of which the pilot may encounter 
flight conditions requiring his highest degree 
of skill and alertness. 

Situation Exists 

Under the FAA regulations covering 
international flying, a situation exists that 
we have been trying to remedy for many 

It is still possible to schedule a flight 
crew for international operations composed 
of only one qualified pilot-in-command, 
assisted by a copilot, and a non-pilot third 
crew member to fly for 12 hr. Should 
there be adverse weather or other delays, 
the pilot may actually fly 14 or 15 lit. 
during a period of 20 to 24 hr. on duty. 
For example, the pilot may be scheduled 
for a flight of 11:30 with two intermediate 
stops of one hour each. He reports to 
prepare for the flight two hours before 
departure. The flight departs and one hour 
out develops mechanical trouble and returns 
to base. Three hours later the aircraft is 
repaired and the trip departs. Headwinds 
stretch the flight time to 12:45. On arrival 
at destination, the pilots have flown 14:45 
and have been on duty continuously for 
19:45. All perfectly proper under the 
regulations. This problem has been under 
consideration by CAB and now FAA for 
four or five years with no relief. In a jet, 
14:45 is over 7.000 mi. of flying. 

It appears that this rule applies only if 
FAA has not approved an operation to the 
contrary. On certain operations being con- 
ducted today, and which have been approved 
by the Federal Aviation Agency, one mem- 
ber of a two-pilot crew is required to leave 
his seat in order to perform cn route naviga- 
tion and is, therefore, absent from his 
flight station approximately 4054 of the 
time. This has been brought to the atten- 
tion of the Federal Aviation Agency but 
evidently this is an exception to the rule. 

Now pilots with 20 and 30 years’ airline 
experience and spotless flying records are 
being threatened with violations for, in their 
exercise of good judgment, leaving the 
cockpit for a few minutes. This, in light of 
ALPA's position for many years that it was 
imperative there be two pilots on the flight 
deck at all times and the recognition that 
this is only practical with the fail-safe crew 
previously described in this statement, will 
make it clear why pilots sharply resent the 
arbitrary rule. 
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Much has been made of the dive of a 707 
aircraft over the North Atlantic last year 
which began during the time the pilot-in- 
command was absent from the cockpit. The 
FAA has publicized their action in this in- 
cident widely. We would like to point out 
several facts that were not publicized. At 
the time this incident occurred, the pilots 
of this airline, pursuing the policies of 
ALPA, had refused to operate the airline 
aircraft under the conditions approved by 
the Federal Aviation Agency and the airline 
because provision had not been made for 
manning the aircraft in such a manner that 
two pilots could be at the controls at all 
times. The aircraft was being flown by 
management personnel of the company. 
Their actions were contrary to the policies 
of ALPA and ALPA disciplinary action was 
taken against them for operating the air- 
craft under such conditions. When agree- 
ments were worked out between ALPA 
and the company providing for proper man- 
ning of the aircraft by fully qualified three- 
pilot crews and under conditions under 
which two pilots could be at the controls 
at all times, the pitots returned to the oper- 

It is obvious that the captain could have 
been absent from the cockpit and his posi- 
tion unprotected as readily under the pres- 
ent interpretation of the rule as formerly. 
The fine imposed accomplished nothing ex- 
cept possibly to impress the public that 
F.\A was protecting them. 1 low they were 
being protected is not clear to us. 

We recently received a telegram from 
one of our councils which read as follows: 
“Pilot grounded for refusing to crack-up." 


Subsequent investigation revealed that the 
pilot, during takeoff of a jet aircraft loaded 
with 123 passengers, suffered an engine 
failure at a critical point during the take- 
off. Employing sound judgment, the 
pilot elected to continue his takeoff, suc- 
cessfully did so, and the engine was re- 
started in the air. In our opinion, and the 
record of operation with this type aircraft, 
had he elected to discontinue the takeoff 
and attempt to stop on the runway in “ues- 
tion, the aircraft and its occupants would 
probably have been destroyed. On return 
to base, the pilot found that the FAA 
agent, who was riding his first check ride 
on a 707 airplane, had ordered the company 
to remove him from schedule and to retrain 

Tlie impression was therefore conveyed 
to this pilot, and all the other pilots oper- 
ating this particular aircraft, that it was more 
important to follow a rule, dependent on 
judgment, arbitrarily than to employ sound 
piloting judgment of an individual experi- 
enced in the opertion of this aircraft. The 
company refused the retraining as nnneces- 

The company and ALPA intervened, 
the problem was resolved, and the pilot 
was returned to schedule. 

We are wondering, however, how this 
pilot and other pilots similarly affected will 
react in the next such instance when con- 
flict between sound, experienced judgment 
and a blind following of ' the book" is in- 
volved. This is one of a number of similar 
incidents. We realized that these may oc- 
cur with experienced personnel, how 
ever, we recommend that procedures be 
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Indicator scope (above) and direct-reading 
control unit of Edo Model 345A Loran. 
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EDO LORAN, direct-reading navigation unit that is standard equipment 
with the international air carriers of the world, is now 
also available for corporate aircraft engaged in over-water travel. 

Edo Loran pinpoints the aircraft’s position with complete accuracy... 

in any weather... throughout every over-water flight. 
Compact size and total weight of only 29 pounds permit installation 
of Edo Loran in limited cockpit space. Indicator scope, on swivel base 
or 'mounted in standard panel cutout, is easily read in daylight or 
artificial light. Direct-reading control unit requires no interpolations. 

An exact fix can be plotted in 60 seconds or less. 
All-new design of Edo Loran, including miniaturized circuits, assures 
utmost reliability. Fail-safe characteristic rules out any possibility of error. 
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For complete information on Edo Model 345A Loran, send for Technical Manual to Dept. C-l. 
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established under which an inexperienced 
or newly-employed inspector be required 
to discuss fully any complaint or incident 
which conics to Ins attention with a com- 
petent and experienced supervisor, the in- 
dividual involved, and other affected parties, 
before hast)' action is initiated and in order 
that the over-all safety ramifications may 
be properly evaluated. 

We also urge government aviation in- 
spectors be provided with proper qualifica- 
tions in order that they arc competent to 
evaluate the over-all safety significance of a 
particular problem. In this regard, maxi- 
mum use should be made of the experi- 
enced. competent, and currently qualified 
inspectors and check pilots of the airlines 
whose work can be standardized by coopera- 
tion with the Federal Aviation Agency. This 
is the system of inspection, training and 
standardization that has been most success- 
fully employed in the past. For the FAA 
to attempt to acquire, train, and keep 
currently competent sufficient personnel to 
duplicate the air carriers' supervisory staffs 
is an unwarranted and unnecessary expendi- 
ture of public funds that could better be 
employed elsewhere. 

In a number of recent incident where an 
aircraft has experienced an obvious me- 
chanical failure, the pilot of the aircraft 
has been subjected to flight tests. This is 
similar to becoming angry with your wife 
and kicking the dog. It serves no safety 
purpose. This should be immediately dis- 
continued. 

Rule-Making 

The Federal Aviation Act of 1938 trans- 
ferred complete authority for rule-making 
to the Administrator of the Federal Avia- 
tion Agency. No appeal from the actions of 
the Administrator is provided except the 
limited appeal provided under the Adminis- 
trative Procedures Act. This Act does not 
permit review of the Administrator’s "in- 
terpretation" of rules already in effect, in 
consequence “new rules" may Ire written in 
the guise of "interpretations" from which 

The Administrator may arbitrarily make 
any rule he desires, and bis only obligation 
is to provide notice and to give the parties 
the opportunity to submit written comment. 
Hearings may be provided at the discretion 
of the Administrator and, when provided, 
may only provide the parties an opportunity 
to voice their views and arc not for the pur- 
pose of developing evidence in the normal 
legal process. In effect, the Administrator 
becomes a complete czar over the entire 
aviation industry and may make any rule he 
desires subject only to compliance with the 
time limits of the Administrative Procedures 
Act. and that may only occur in those cases 
where the Administrator determines that 
the particular rule is not merely an inter- 
pretation of a previous rule. 

We urged before Congress when the Fed- 
eral Aviation Act was being considered that, 
while the Administrator should have rule- 
making authority, an appeal from his deci- 
sions should be provided. Experience under 
the Act to date has not altered our view but 
rather has strengthened it. 

We believe that it was the clear intent of 
Congress to preserve the right of any airman 
or air carrier, to appeal to the Civil Aero- 
nautics Board in any case where their in- 
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World’s Record #1 


record by flying Kaman HiS-B turbine helicopter to SO, 100 ft. 


World's Record #2 Edwards AFB, Calif. — Air Force established new world 
record by flying Convair F-l 06 over an 18 km course 
twice, averaging 1 ,5Z5.9 mph. 

Stability augmentation from American-Standard’ 1 steadies 
both of these record-setting vehicles. And in missiles — 
the Navy Terrier and Tartar; and submarines — the Polaris class, 
American-Standard, Military Products Division 
supplies gyros fundamental to accurate positioning and control. 



Company sponsored development in the Military Products 
Division has produced a family of gyroscopes, 
accelerometers and miniature components whose quality, 
performance and reliability make them unique in the 
field of navigation and stabilization systems. 

Opportunities for Winning this degree of acceptance has created new 
Engineers career opportunities in advanced design, production and 

applications engineering. American-Standard, Military 
Products Division, Norwood, Massachusetts. 


i-) Am e rican -<$ Ian d ard 



First Drawing Shows Breguet 1150 

First drawing of the Breguet 1150 Atlantic shows the coniignration of the anti-submarine 
warfare turboprop aircraft (AW Jan. 25, p. 55). Cruising speed is about 575 mph. The 
Atlantic is expected to be capable of 10-12 hr. of patrol work. Only the upper portion of 
the fuselage will be pressurized. First prototype is scheduled to fly in November, 1961. 


dividual certificate was effected. We pointed 
nut, at that time, and experience has con- 
firmed. that providing the Administrator 
with arbitrary' rule-making on one hand 
would give him the power to negate the ap- 
peal provisions of the Act on the other. For 
example, the Administrator may promulgate 
a rule which places a limitation on an air- 
man’s certificate and since this is accom- 
plished under the rule-making authority of 
the Administrator, he may contend that the 
appeal provisions do not apply. On the other 
hand, an individual who has been affected by 
a rule of the Administrator and makes an 
appeal under the existing rule to the Civil 
Aeronautics Board may find that, while the 
appeal is pending, the rule has been changed 
and even if his appeal is successful, his case 


Arbitrary Authority 

We feel, therefore, that providing arbi- 
trary authority to the Administrator on the 
one hand and attempting to maintain the 
right of appeal on the other is a most diffi- 
cult if not an impossible undertaking, and 
that it would be more practical if the right 
of appeal was preserved in all such matters. 
As we contended during the consideration 
of the Federal Aviation Act. this would not 
hamper the efficient functioning of the Fed- 
eral Aviation Agency but would serve to 
maintain the checks and balances necessary 
to preserve individual rights and avoid pos- 
sible abuses. 

We will comment brieflv at this time on 
the rule-making during 1959, and since the 
FAA was created and return to these sub- 
jects in detail at a later time. 

On Jan. 4, 1960, the Federal Aviation 
Agency issued a press release listing what 
they considered their major accomplish- 
ments during 1959. The following rules 
were listed: 

1. Mandatory retirement age for air line 
pilots, FAA characterized this as "the most 
significant" of a number of changes in rules 


and regulations affecting air carrier opera- 
tions. The rale effective Mar. 15, 1960, pro- 
vides that "no individual who has reaclied 
this 60th birthday shall be utilized or serve 
as a pilot on any aircraft while engaged in 
air carrier operations.” 

We are unable to find any air safety 
justification for this rule. No accident or in- 
cident occurred during 1959 or any other 
year which has been attributed to the age of 
a pilot. The only pilots who could be af- 
fected are those who have been certificated 
as healthy and competent by the Federal 
Aviation Agency and their employer. No ac- 
cident has ever been attributed to the 
chronological age or the physical breakdown 
of a pilot. The only individual affected 
would be one who has met all of the re- 
quirements laid down by the government 
for his license and who has met all of the 
requirements of his employer. 

The Administrator freely admits in the 
notice adopting the rule that there is no 
evidence on which to base the rule. 

Pilot's License 

The rule docs not revoke or suspend the 
pilot’s license. The rule is directed at the air 
carrier and merely prohibits the carrier from 
utilizing the pilot. It is. therefore, an arbi- 
trary' order from the Administrator to the 
operator to discharge a coni|ietent, healthy, 
and fully licensed pilot. 'Hie rule applies 
only to carriers operating under Parts 40. 41 
and 42 of the Civil Air Regulations. The 
same pilot, therefore, is fully licensed to 
operate any type of aircraft in general avia- 
tion and to fly passengers such as corpora- 
tion executives, the President, senators, or 

In adopting this rule, the Administrator 
has made no attempt to provide for the 
individuals affected. Some pilots will be 
forcibly retired by the rule without any re- 
tirement income. Some will have a retire- 
ment income approximating 5 to 1094 of 
their final earnings. Social Security is not 



sta-bil'i-ty 

A note for talented engineers: 
Stability at American-Standard* 
is the result of dynamic action 
and can mean a lot in terms 
of professional growth at the 
expanding Military Products 
Division. 

The logical growth from the 
projects already in the home 
extends a tremendous challenge. 
And, the “ off-site " advantages 
are as stimulating as the 
in-plant creative environment. 

Footnote: Excellent salaries 
for qualified engineers 
in both our Systems and 
Components Departments. 

Please submit resume to 

Mr. J. A. Reardon, 
Employment Manager, 
American-Standard 
Military Products Division, 
Norwood, Massachusetts 




AVIATION WEEK, February 8, 1960 


EXPANDING! 

An ever increasing demand for electrical-electronic engineers 

with advanced degrees now exists in Boeing Wichita’s 
tremendously expanded long-range new Product Design program. 

Antenna Design Engineers to conduct research leading to miniaturization 
of antennas hv use of loading dielectrics and/or ferrites . . . 

Configuration Designers to create military and civilian 

vehicle designs based on general missions parameters . . . 

Dynamic Loads Engineers to conduct research in existing and future air/space loads . . . 
Operations and Weapons System Analysis to estimate operational 

utilities of various devices under study by Advanced Design. 

For these many other challenging assignments, contact 
Melvin Vobaclt, Boeing Airplane Company, Wichita, Kansas, Dept. AWB 
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available until age 65. To this date, the 
Administrator has not recommended to the 
Congress that the Social Security age for 

E ilots be revised, or to the Civil Aeronautics 
oard that air carriers be required to pro- 
vide minimum pensions. 

There is no precedent in our government 
for this action. For that matter, the Con- 
gress and various agencies of the gov- 
ernment have very active programs to 
preserve and utilize the skills of the older 
competent worker. 

Appeal Rights 

This rule, since it does not deprive the 
pilot of his license, has the effect of placing 
a limitation on Ins license. VVc believe it 
was the clear intent of Congress that a limi- 
tation may be placed on a pilot's license only 
by individual hearing under Section 609 of 
the Act and with full preservation of the 
individual's appeal rights. We believe that 
this is an instance of the Administrator us- 
ing the rule-making procedure tu take to 
himself authority which was reserved to the 
Civil Aeronautics Board, and to circumvent 
the clear intent of Congress to preserve in- 
dividual rights of appeal in any case affecting 
an individual's certificate. 

The air carriers and eventually, of course, 
the traveling public, must pay for this 
arbitrary action of the Administrator by 
losing the services of trained, experienced, 
competent pilots and having to train re- 
placements and by replacing the income 
of the individuals affected. 

From statements issued by the Adminis- 
trator in the adoption of this rule, presum- 
ably his concern stems from the increased 
danger of in-flight incapacitation of the 
older pilot. To flic best of our knowledge, 
we have conducted the only detailed study 
made in this industry on pilot incapacita- 
tion, and the results of our study show that 
in-flight incapacitations of pilots are a very 
real problem and occnr frequently. However, 
they occur most frequently from such every- 
day causes as food poisoning and diarrhea 
winch are not related to the age of the 

I Iowcvcr, even if wo take coronary 
failure as the measurement, we find, for ex- 
ample. that there will be five times as many 
coronary failures among pilots in the 45--I9 
age bracket as in all pilots over age 60 in 
1962. It is obvious, therefore, that the rule 
of the Administrator will do nothing to 
provide against the very serious problem 
of in-flight incapacitation of a crew mem- 

There is, however, a very real and prac- 
tical way of providing against in-flight in- 
capacitation and we have previously dis- 
cussed in this statement the concept of the 
"fail-safe Crew" in which each flight crew 
position is capable of being filled bv more 
than one flight crew member. 

No contribution to air safety has been 
made by his nile and no accident which oc- 
curred in 1959. or for that matter in any 
previous year, would have been prevented 

2. Copilot qualifications. As discussed 
previously, the rule, as adopted by the Ad- 
ministrator, fell far short or his proposal. A 
type rating is not required and a proficiency 
check is only necessary once every two 
years in an aircraft providing, during the 
intervening year, such a check is given in a 


simulator. We are hopeful that the Admin- 
istrator will see fit to return to his original 
proposal since the rule adopted will not pro- 
vide the level of training and qualifications 
necessary, the fail-safe crew is not presided, 
no protection is provided against incapacita- 
tion, and the qualified pilot is not guaran- 
teed adequate assistance to do his job. 

5. Approval of carrier training programs. 
We have previously discussed this rule. No 
curriculum or standards of training have 
been specified as yet but we hope to work 
ssith tlie Administrator to make this ride 
meaningful. 

4. Medical revisions regarding diabetes 
mellitus, coronary' heart disease, psychosis, 
etc. As far as we know, this rule would not 
have prevented any air carrier accident which 
has occurred in commercial air transporta- 
tion in 1959 or any previous year. 

5. Airborne radar. We have been strong 
advocates of this rule and welcome its adop- 
tion although we regret that time limits 
were were not stringent and hope that it 
will soon be extended to accommodate cargo 
aircraft. C-46 and DC-3 aircraft. Many 
models of cargo aircraft are now operating, 
and will be operating, on the nation's air- 
ways. and this essential protection for the 
crew, the airframe, and people on the 
ground should be provided. We have never 
been able to see the justification for differ- 
entiation between the airworthiness stand- 
ards applied to passenger aircraft and cargo 
aircraft for any purpose and can see no 
justification for this differentiation. Simi- 
larly, the DC-3 and C-46 operate under 
conditions where airborne radar is very 
badly needed and these aircraft will be 
utilized in such operations for many years 
in the future. 

Radar Policy 

Airborne radar has been a policy objec- 
tive of ALPA for many years and we urged 
the Civil Aeronautics Board and later the 
Federal Aviation Agency to propose and 
adopt this rule. It is our intention to moni- 
tor very carcfnlly the operational rules 
which arc to be established under the regu- 
lation for the use of this device which is 
probably one of the most important contri- 
butions to air safety in recent years and 
which, had it been in operation during the 
past six years, would have, according to our 
files, prevented seven accidents. 187 fatali- 
ties. and millions of dollars of cost in air- 
craft damage and deviations from planned 
flight routes. 

6. Consumption of alcoholic beverages. 
The Administrator has adopted a rule which 
provides "(a) No person shall drink any 
alcoholic beverage aboard an air carrier air- 
craft unless such beverage has been served 
to him by the air carrier operating the air- 
craft. (b) No air carrier shall serve any 
alcoholic beverage to any person aboard an 
air carrier if such person appears to be 
intoxicated." We do not believe that this 
rule, as adopted, will contribute to air safety. 
It condones the consumption of alco- 
holic beverages on aircraft and goes so far 
as to provide that the passenger may bring 
his own liquor supply on board and have 
it served to him In' the flight attendants. 
The determination of intoxication has al- 
ways been a very complex legal problem 
and the judgment as to whether an indi- 
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SWITCHES 
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► Resistance Thermometers 

► Thermocouple Thermometers 

THERMOCOUPLE SWITCHES 



permanent installations, LEWIS 
switches have heavy, low-resist- 
ance contacts; positive detent 
action and sturdy terminals for 
easy wiring. 

The cases are splash proof and 
dust tight, of close fitting bakelite. 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 

RESISTANCE BULB SWITCHES 

A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 
for three-wire bulb connections. 


a AIRCRAFT RESISTANCE I . 


Small, sturdy, steel- 
cased switches 114 b " | 

inches in diameter. 1 

2-9/32 inches total ■ I 

shaft length, one hole , M 

mounting with 14-32 "‘(J' 1 - 

NS-2A threaded bush- 114" dia. 

ing. Designed especially for con- 
necting two or more resistance 
temperature detectors to one in- 
strument, now flying in the 
modem jets. 


The LEWIS ENGINEERING CO. 
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Expanding a capability. . . 

Raytheon’s Airborne Electronic Subdivision this month occupies a new 
multi-million dollar research and development laboratory. 

Creative effort within this new facility will be directed at featherweight 
transistorized Doppler radars; altimetry and terrain clearance techniques; 
satellite weather radar studies; airborne early warning radars; missile boost, 
flight and terminal guidance problems; radiometry; and other areas. 

Like the B-58’s sophisticated search and Doppler radars, the systems, 
subsystems or equipments developed will find application in manned aircraft, 
missiles, drones, and a variety of space carriers. 

To engineers and scientists with particular interest in this work, the new 
laboratory offers complete professional satisfaction in an academic environment. 
For immediate information on select staff appointments, write Mr. Donald H. 
Sweet, Engineering & Executive Placement, Raytheon, 624 0 Worcester Road, 
Framingham, Mass, (suburban Boston). 

AIRBORNE ELECTRONIC 



EXCELLENCE ELECTRONIC SIGNAL MANAGEMENT ELECTRONIC BARBARA 

IN ELECTRONICS 


vidual has achieved this state is nosv placed 
entirely on the flight crews. Presumably 
if the flight crews do not carry' out this 
responsibility, they are subject to violations. 
If they do carry out their responsibility, 
they must file the complaints aeamst the 
individual affected (who may be one of the 
airline's best customers), and appear in 
the legal proceedings against the individual. 
Regulation Weakened 

It is obvious to us that this method of 
enforcement is completely impractical and 
the regulation merely indicates that the 
consumption of alcoholic beverages on board 
aircraft will now be condoned and that 
there is no effective method of preventing 
it. In our view, this regulation weakens 
the previous regulation which provided 
that ", . . A pilot shall not permit any 
person to be carried in the aircraft who is 
obviously under the influence of intoxicat- 
ing liquor or drugs, except a medical pa- 
tient under proper care or in case of emer- 

Wc cannot view this rule as any addition 
to safety. 

It docs, however, place the FAA in the 
position of leaving a regulation on the books 
in the event a disastrous accident results 
from the consumption of alcoholic bever- 
ages. Obviously, the person who became 
intoxicated and interfered with the safety 
of the flight had been doing so contrary to 
the regulations and the flight crew had not 
been carrying out their assigned responsi- 
bilities to prevent intoxication. An accident 
arising from alcoholic consumption will ob- 


viously be attributable to flight crew error. 

In summary of the rule-making record in 
1959, we must conclude that excluding the 
rule on airborne radar and the possibility 
of some help from the requirement that 
training programs be approved by the FAA. 
the Agency iu its rule-making seems not 
to have diagnosed the needs of the industry 
during its first year of operation. Rather 
than coming to grips with the basic im- 
mediate needs of air safety, the emphasis 
seems to be on long-term research programs 
which hopefully will produce some result 
in the indeterminate future and an en- 
forcement program which hopefully, in 
some way. will compensate for some of the 
inadequacies without removing the basic 
problems. I'.xcludmg the rule requiring air- 
borne radar at a future date, none of the 
rules adopted would have prevented any of 
the accidents which occurred in 1959. 
Needed Facilities 

The installation of needed aviation facili* 
tics flowing from increased appropriations 
by Congress and the activity of some com- 
munities will be very helpful but should 
be greatly accelerated. 

We would like to make a number of 
specific recommendations at this time. 

1 , We have noted with interest other 
specific recommendations made hv the Air 
Transport Assn., on pages 17. 18, 19, 
and 20 of a statement made before this 
committee by Mr. Tipton. We endorse 
these recommendations and some of the 
following wall be a repetition or re-emphasis 
of some of them. 


2. We believe that a major effort should 



all major instrument runways; (5) An early 
decision on standards and installation of 



BENDIX-PACIFIC 

in Southern California 

needs ENGINEERS with 
DOCTORS'- MASTERS - BACHELORS' 

DEGREES 

for electrical, mechanical and systems work in fields of 
Instrumentation — Telemetry 

Anti-Submarine Detection Systems/ Operations Research 
Missile and Aircraft Fluid Controls. 


Other High-Level Electronic 

Engineering Positions Available 
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Expanding the Frontiers of Space Technology 


in QUALITY ASSURANCE 


Quality assurance at Lockheed parallels in importance and augments the research 
and development, projects and manufacturing organizations. Quality assurance engi- 
neers establish audit points, determine functional test gear, write procedures and 
perform related tests. 

These activities, supported by laboratories, data analysis, establishment of 
standards, and issuance of reports, all insure that Lockheed products meet or surpass 
contractual requirements. Economy and quality are maintained at every stage to 
produce the best products at the least cost. As systems manager for the Navy 
POLARIS FBM; the Air Force AGENA Satellite in the DISCOVERER Program 
and the MIDAS and SAMOS Satellites; Air .Force X-7; and Army KINGFISHER, 
quality assurance at Lockheed Missiles and Space Division has an important place 
in the nation's defense. 

Engineers and Scientists — Such programs reach far into the future and deal with 
unknown and stimulating environments. It is a rewarding future with a company that 
has an outstanding record of progress and achievement. If you are experienced in 
any of the above areas, or in related work, we invite your inquiry. Please write: 
Research and Development Staff, Dept. B-17B, 962 W. El Camino Real, Sunnyvale, 
California. U.S. citizenship or existing Department of Defense clearance required. 


Lockheed MISSILES AND SPACE DIVISION 


visual glide path equipment wherever neccs- 

3. Extend the positive separation of air- 
craft under the air traffic control system to 
all operations above 10,000 ft. as quickly as 
possible. 



or airman is subject to the appeal provisions 

RAF Is Installing 
Runway Barriers 

London— All Royal Air Force fighter 
and training stations arc to be equipped 
with the Swedish-designed Safclund run- 
way barriers at a total cost of approxi- 
mately $2.24 million. 

By 1961, about 40 RAF air bases will 
be equipped with the device. 

It is estimated that half the cost of 
Safe-land systems already has been saved 
by the first few installations, which are 
mainly in Germany, through stops made 
with the barriers. There have been 20 
engagements with the net so far. 

Safe-land is a net of suspended nylon 
cords. When an aircraft engages the 
net. the vehicle's momentum drags 
coiled wire from drums, and the progres- 
sive braking force normally stops the 
aircraft in about 750 ft. The nets are 
not designed to stop propeller aircraft. 
Maximum aircraft weight that can be 
stopped with the system is 40,000 lb. 
The English Electric P.l can be 
stopped from 85 mph. and the Hawker 
Hunter from 110 mph. Each barrier 
system costs about S50.400 and is oper- 
ated electrically from the control tower. 
Erection time "is 10 sec. 


A New Role for The 
Mature Scientist 


... in a unique Military Systems Organization 

created by RCA The fundamental mission of RCA’s 
newly organized Advanced Military Systems Depart- 
ment is to develop new systems concepts that will sat- 
isfy military operational requirements in the period 
beginning five years in the future. In the establishment 
of this new department, all problems — e.g. organi- 
zation, personnel, support, operating practices, and 
relations with other RCA departments — have been 
approached and solved with the firm objective of 
optimizing the ability of Advanced Military Systems 
to fulfill its mission. The result is, we believe, a 
unique organization operating in a uniquely creative 
environment. 

Members of the Technical Staff are mature scien- 
tists and engineers who operate either independently 
or in loosely organized teams. They have no respon- 
sibility for administrative details, but rather are kept 
unencumbered for either purely creative work or 
giving guidance to program implementation. They 
have, of course, full access to all available information 
— military, academic, and industrial. Investigations in 
support of their studies may be requested of appro- 
priate RCA departments. In a word, they are provided 
with every opportunity and facility — all the resources 
of the vast RCA organization — to use their creative 
and analytical skills to maximum advantage and at 
the highest level. 

In its wholly stimulating and challenging work, 
the Department operates at the very frontiers of knowl- 
edge in the physical sciences, mathematics, engineer- 
ing, and military science, to develop advanced system 
concepts applicable to such military areas as 

AICBM UNDERSEA WARFARE 

LIMITED WARFARE SPACE 

At the present time, there are a few openings for 
mature scientists, engineers, and mathematicians who 
have already attained recognition in their fields. If 
you have at least 15 years of education and defense 
systems experience beyond a bachelor’s degree, in elec- 
tronics, vehicle dynamics, physics, or operations re- 
search; if you are creative and interested primarily 
in working with pencil, paper, and imagination, we 
should like to hear from you. Please write to : 


Dr. N. I. Korman, Director 
Advanced Military Systems, Dept. AM-1B 
RADIO CORPORATION OF AMERICA 
Princeton, Neio Jersey 




RADIO CORPORATION 
Of AMERICA 
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This Many Ampere 
_ Plasma Stream 
may lead to new concepts 
of power generation 

and propulsion . . . 



WHO'S WHERE 


(Continued from page 23) 

Honors and Elections 

Henry T. Harrison, director of meteorol- 
ogy for United Air Lines, lias received the 
Applied Meteorology Award from the 
American Meteorological Society for his 
work in the field of aviation weather. Also, 
on behalf of Aviation Week magazine, 
flight Safety Foundation presented Mr. 
Harrison with an award for "distinguished 
service ill achieving safer utilization of air- 
craft.” 

Dr. Paul Garber, head curator and histo- 
rian of the National Air Museum, a unit 
of Smithsonian Institution, has been named 
recipient of the National Aeronautic Asso- 
ciation's 1959 Frank G. Brewer Trophy in 
recognition of outstanding activity in the 
field of aviation education. 

Okanagan Helicopters, Ltd., has been 
named the first recipient of the Lawrence 
D. Bell Helicopter Pioneer Award. Also: 
Carl C. Agar, one of the founders of 
Okanagan, has received the McKee Trophy 
of Canada and the Captain \V. J. Kosslcr 
Award for his "contribution to the practical 
application and operation of rotary-wing 
aircraft." 

Changes 

Keith K. McDaniel, assistant chief of sys- 
tems test-field operations. Aero-Space Divi- 
sion of Boeing Airplane Co,. Seattle. Wash. 

George V. Woodrow. Jr., director of 
weapon systems engineering, Philco Corp.’s 
Government and Industrial Group, Philadel- 
phia. Pa. 

Morgan E. McMahon, manager, and 
Elmo E. Maiden, assistant manager. Engi- 
neering Department of Pacific Semiconduc- 
tors, Inc., Culver City, Calif., a subsidiary of 
Thompson Ramo Wooldridge, Inc. 

K. P. Dowell will direct a new department 
covering large radar systems for defense and 
civil air traffic control for the Apparatus 
Division of Texas Instruments, Inc, Dallas. 
Tex. A. L. Coulson succeeds Mr. Dowell as 
manager of the division’s Service Enginccr- 
ing Department, and he also will direct mar- 
keting activities. 

R. W. Harbison, general manager of the 
newly established Service Division, Lear. 
Inc, Santa Monica, Calif. Also: R. W. 
Richardson, contracts division manager of 
Lear's Instrument Division, Grand Rapids. 

T. C. Pitts, manufacturing manager. Boe- 
ing Airplane Co.. Wichita. Kan. Also: 
Verne Hudson, head of an engineering de- 
partment design study special task force for 
a earrier-lascd aircraft equipped to carry air- 
to-air missiles: Robert Siviev has been ap- 
pointed assistant to Mr. Hudson. 

Robert H. Cranshaw. manager-advanced 

space projects. Light Military Electronics 
Department. General Electric Co, Utica. 
N. Y. Also: J. L. Comer, manager of the 
newlv formed Product Information sub- 
section of LMED. 

Paul W. Crapucl ette t cl cal director. 
Litton Industries Electron Tube Division. 
San Carlos. Calif. Also: William F. Boyd, 
general manager of Litton's Airtron Division, 
Morris Plains, X. J. 
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• AiRcscnrcIi Central Air Data Computer lor A orih American’s A.V. 


Expansion in electronics and electromechanical activity is crcatingexccllent 
openings at all levels for qualified engineers. Diversified programs include 
Central Air Data systems on the Air Force B-70 and F-108. North American 
Ail J and McDonnell F-1H, as well as other commercial and military 
aircraft and missile projects. 

Openings in the following nrens: 


FLIGHT SYSTEMS RESEARCH Ceneral prob- 
lems in motivation and navigation in 
air and space; required background 
in astronomy, physics, engineering. 
DATA SYSTEMS RESEARCH Experience with 
physical measuring devices using 
electromagnetic, atomic, thermionic 
and mechanical approaches. 

CONTROLS ANALYSIS Work in preliminary 
design stage involves servomecha- 
nisms analysis and analog computer 
techniques. 

FLIGHT DATA COMPONENTS Analysis pro- 
posal. design and development work 
in the following specialties: circuit 
analysis, servo theory, transducers, 
transistors, airborne instrument and 
analog development of high and low 
temperature problems. 


ELECTROMAGNETIC DEVELOPMENT Work with 
magnetic amplifiers requires knowl- 
edge of electromagnetic theory, mate- 
rials and design methods. 

INSTRUMENT DESIGN Electromechanical 
design of force-buluncc instruments, 
pressure measuring devices, precision 
gear trains and servo-driven position- 
ing devices. Experience in electrical 
and electromagnetic transducers 
desirable. 

AIRBORNE INSTRUMENTATION ANALYSIS 
AND DESIGN Work involves solving 
problems in accuracy, response and 
environmental effects. 


Send resume to: 
Mr. T. E. Watson 


fliResearch Manufacturing Division 
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EXTRA! 

Resistoflex Swaged Fittings 
Recommended as Standard for 
Air Force Field Assembly of 
Tetrafluoroethylene Hose! 

MORE PROOF OF RESISTOFLEX RELIABILITY 

Wright Air Development Center is evaluating 
fittings for tetrafluoroethylene hose, and has ini- 1 
tiatcd action for adoption of the Resistoflex 
swaged fitting as standard for use by the Air 
Force in field assemblies. 

With the Resistoflex portable swaging tool, 
factory-quality swaged assemblies can be pro- 
duced in any remote field base. This advanced 
design tool requires no special skill to operate, 
and can apply reliable swaged fittings in virtually 
all configurations to Teflon hose assemblies. For 
complete information, write to Resistoflex Corpo- 
ration, Roseland, N. J. 



RESISTOFLEX 



NEW FASTENER GUIDE 


for Spacecraft, Missile and 
Power Plant Engineers with high 
temperature assembly problems 


New ESNA® 80 -page guide reflects fifteen years 
of research and design experience as the original 
producer of high temperature self -locking nuts 
for the gas turbine industry. 



MAIL COUPON TODAY! 


iSNAl ELASTIC STOP NUT CORPORATION OF AMERICA 


INDEX PROVES CATALOG'S VALUE: 


Section 1-First 17 pages contain a resume of techni- 
cal data pertaining to high temperature terminology 
and such phenomena as stress rupture, creep, relaxa- 
tion strength and other vital subjects you should con- 
sider before specifying. 

Over 50 pages of fully detailed standard drawings... 


Section II - Fasteners for use to 900° F. 

< 

Section III Fasteners for use to 1200° F. 

< 

Section IV- High performance fasteners for use to 
1200 F. 

< 

Section V - Fasteners for use over 1200° F. 

< 


Section VI General production and design data cov- 
ering the use of shank nuts for internal bolting appli- 
cation in gas turbine engines. 


<- 


Section VII -Design data covering the application of 
circular gang channel on gas turbine flanges. 


ELASTIC STOP NUT CORPORATION OF AMERICA, 
Dept. S41-225, UNION, NEW JERSEY 

Please send me now ESNA High Temperature Design 
Catalog "5918. 


Name. 


Firm. 


Address. 


City 


.State. 
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